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NOVEL HUMAN KINASES AND 
POLYNUCLEOTIDES ENCODING THE SAME 

The present application claims the benefit of U.S. 
Provisional Application Numbers 60/183,582 and 60/184,014 which 
were filed on February 18, 2000 and February 22, 2000, 
respectively, and are herein incorporated by reference in their 
entirety. 

1. INTRODUCTION 
The present invention relates to the discovery, 
identification, and characterization of novel human 
polynucleotides encoding proteins that share sequence similarity 
with mammalian transporter proteins. The invention encompasses 
the described polynucleotides, host cell expression systems, the 
encoded proteins, fusion proteins, polypeptides and peptides, 
antibodies to the encoded proteins and peptides, and genetically 
engineered animals that either lack or over express the disclosed 
sequences, antagonists and agonists of the proteins, and other 
compounds that modulate. the expression or activity of the proteins 
encoded by the disclos.ed sequences that can be used for diagnosis, 
drug screening, clinical trial monitoring, and treatment of 
diseases and disorders. 

2. BACKGROUND OF THE INVENTION 
Kinases mediate phosphorylation of a wide variety of proteins 
and compounds in the cell. Along with phosphatases, kinases are 
involved in a range of regulatory pathways. Given the 
physiological importance of kinases, they have been subject to 
intense scrutiny and are proven drug targets. 

3. SUMMARY OF THE INVENTION 
The present invention relates to the discovery, 
identification, and characterization of nucleotides that encode 
novel human proteins and the corresponding amino acid sequences of 
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these proteins. The novel human proteins (NHPs) described for the 
first time herein share structural similarity with animal kinases, 
including, but not limited to cell division control protein 
kinases, serine/threonine protein kinases and membrane-associated 
5 guanylate kinases (MAGUKs) . As such, the novel polynucleotides 
encode a novel kinase family having homologues and orthologs 
across a range of phyla and species. 

Tlie novel human polynucleotides described herein, encode open 
reading frames (ORFs) encoding proteins of 1,035, 1,214, 1,007, 

10 296, 72, 318, 94, 108, 375, 137, 473, 249, 155, 184, 520, 296, 
195, 224, 560, 336, 211, 240, 576, and 352 amino acids in length 
(see SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46 and 48, respectively). 

The invention also encompasses agonists and antagonists of 

15 the described NHPs, including small molecules, large molecules, 
mutant NHPs, or portions thereof, that compete with native NHP, 
peptides, and antibodies, as well as nucleotide sequences that can 
be used to inhibit the expression of the described NHPs (e.g., 
antisense and ribozyme molecules, and gene or regulatory sequence 

20 replacement constructs) or to enhance the expression of the 

described NHP sequences (e.g., expression constructs that place 
the described sequence under the control of a strong promoter 
system), and transgenic animals that express a NHP transgene, or 
"knock-outs" (which can be conditional) that do not express a 

25 functional NHP. Several knockout ES cell lines have been produced 
that contain gene trap mutations in murine homologs (or an 
ortholog of a human homolog) of the described sequences. 

Further, the present invention also relates to processes for 
identifying compounds that modulate, i.e., act as agonists or 

30 antagonists, of NHP expression and/or NHP activity that utilize 

purified preparations of the described NHPs and/or NHP product, or 
cells expressing the same. Such compounds can be used as 

2 
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therapeutic agents for the treatment of any of a wide variety of 
symptoms associated with biological disorders or imbalances. 

4. DESCRIPTION OF THE SEQUENCE LISTING AND FIGURES . 
5 The Sequence Listing provides the sequences of the described 

NHP ORFs that encode the described NHP amino acid sequences. 
Both SEQ ID NO:49 and SEQ ID NO:50 describe full length NHP ORFs 
as well as flanking 5 f and 3 ! sequences. 

10 5. DETAILED DESCRIPTION OF THE INVENTION 

The NHP sequences described in SEQ ID NOS: 1-6 and SEQ ID 
NOS: 50, were compiled from gene trapped sequences in conjunction 
with sequences available in GENBANK. These NHPs, described for 
the first time herein, are novel proteins that are expressed in, 

15 inter alia, human cell lines, and human fetal brain, brain, 

pituitary, cerebellum, thymus, spleen, lymph node, bone marrow, 
trachea, kidney, liver, fetal liver, prostate, testis, thyroid, 
adrenal gland, pancreas, salivary gland, stomach, small intestine, 
colon, uterus, placenta, mammary gland, adipose, esophagus, 

20 bladder, cervix, rectum, pericardium, hypothalamus, ovary, fetal 
kidney, and fetal lung cells. 

The NHP sequences described in SEQ ID NOS: 7-4 9 were compiled 
from gene trapped sequences in conjunction with sequences 
available in GENBANK, and cDNAs from lung and testis libraries 

25 (Edge Biosystems, Gaithersburg, MD) . These NHPs, described for 
the first time herein, are novel proteins that are expressed in, 
inter alia, human cell lines, and human brain, pituitary, 
cerebellum, thymus, spleen, lymph node, bone marrow, trachea, 
kidney, liver, fetal liver, prostate, testis, adrenal gland, 

30 pancreas, salivary gland, stomach, small intestine, colon, 

skeletal muscle, uterus, placenta, mammary gland, adipose, skin, 
esophagus, bladder, rectum, thyroid, umbilical vein endothelial 
cells, and fetal lung cells. 

3 
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The present invention encompasses the nucleotides presented 
in the Sequence Listing, host cells expressing such nucleotides, 
the expression products of such nucleotides, and: (a) nucleotides 
that encode mammalian homologs of the described sequences, 
5 including the specifically described NHPs, and the NHP products; 
(b) nucleotides that encode one or more portions of the NHPs that 
correspond to functional domains, and the polypeptide products 
specified by such nucleotide sequences, including but not limited 
to the novel regions of any active domain (s); (c). isolated 
10 nucleotides that encode mutant versions, engineered or naturally 
occurring, of the described NHPs in which all or a part of at 
least one domain is deleted or altered, and the polypeptide 
products specified by such nucleotide sequences, including but not 
limited to soluble proteins and peptides in which all or a portion 
15 of the signal sequence is deleted; (d) nucleotides that encode 
chimeric fusion proteins containing all or a portion of a coding 
region of an NHP, or one of its domains (e.g., a receptor or 
ligand binding domain, accessory protein/self-association domain, 
etc.) fused to another -peptide or polypeptide; or (e) therapeutic 
20 or diagnostic derivatives of the described polynucleotides such as 
oligonucleotides, antisense polynucleotides, ribozymes, dsRNA, or 
gene therapy constructs comprising a sequence first disclosed in 
the Sequence Listing. 

As discussed above, the present invention includes: (a) the 
25 human DNA sequences presented in the Sequence Listing (and vectors 
comprising the same) and additionally contemplates any nucleotide 
sequence encoding a contiguous NHP open reading frame (ORF) that 
hybridizes to a complement of a DNA sequence presented in the 
Sequence Listing under highly stringent conditions, e.g., 
30 hybridization to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium 
dodecyl sulfate (SDS), 1 mM EDTA at 65°C, and washing in 
0.1xSSC/0.1% SDS at 68°C (Ausubel F.M. et al. f eds., 1989, Current 
.Protocols in Molecular Biology, Vol. I, Green Publishing 
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Associates, Inc., and John Wiley & sons, Inc., New York, at p. 
2.10.3) and encodes a functionally equivalent gene product. 
Additionally contemplated are any nucleotide sequences that 
hybridize to the complement of a DNA sequence that encodes and 
5 expresses an amino acid sequence presented in the Sequence Listing 
under moderately stringent conditions, e.g., washing in 
0.2xSSC/0.1% SDS at 42°C (Ausubel et al. f 1989, supra) , yet still 
encodes a functionally equivalent NHP product. Functional 
equivalents of a NHP include naturally occurring NHPs present in 

10 other species and mutant NHPs whether naturally occurring or 

engineered (by site directed mutagenesis, gene shuffling, directed 
evolution as described in, for example, U.S. Patent No. 
5,837,458). The invention also includes degenerate nucleic acid 
variants of the disclosed NHP polynucleotide sequences. 

15 Additionally contemplated are polynucleotides encoding NHP 

ORFs, or their functional equivalents, encoded by polynucleotide 
sequences that are about 99, 95, 90, or about 85 percent similar 
or identical to corresponding regions of the nucleotide sequences 
of the Sequence Listing (as measured by BLAST sequence comparison 

20 analysis using, for example, the GCG sequence analysis package 
using standard default settings) . 

The invention also includes nucleic acid molecules, 
preferably DNA molecules, that hybridize to, and are therefore the 
complements of, the described NHP nucleotide sequences. Such 

25 hybridization conditions may be highly stringent or less highly 
stringent, as described above. In instances where the nucleic, 
acid" molecules are deoxyoligonucleotides ("DNA oligos"), such 
molecules are generally about 16 to about 100 bases long, or about 
20 to about 80, or about 34 to about 45 bases long, or any 

30 variation or combination of sizes represented therein that 

incorporate a contiguous region of sequence first disclosed in the 
Sequence Listing. Such oligonucleotides can be used in 
conjunction with the polymerase chain reaction (PCR) to screen 
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libraries, isolate clones, and prepare cloning and sequencing 
templates, etc. 

Alternatively, such NHP oligonucleotides can be used as 
hybridization probes for screening libraries, and assessing gene 
5 expression patterns (particularly using a micro array or high- 
throughput "chip" format) . Additionally, a series of the 
described NHP oligonucleotide sequences, or the complements 
thereof, can be used to represent all or a portion of the 
described NHP sequences. An oligonucleotide or polynucleotide 

10 sequence first disclosed in at least a portion of one or more of 
the sequences of SEQ ID NOS: 1-50 can be used as a hybridization 
probe in conjunction with a solid support matrix/substrate 
(resins, beads, membranes, plastics, polymers, metal or metallized 
substrates, crystalline or polycrystalline substrates, etc.). Of 

15 particular note are spatially addressable arrays (i.e., gene 
chips, microtiter plates, etc.) of oligonucleotides and 
polynucleotides, or corresponding oligopeptides and polypeptides, 
wherein at least one of the biopolymers present on the spatially 
addressable array comprises an oligonucleotide or polynucleotide 

20 sequence first disclosed in at least one of the sequences of SEQ 
ID NOS: 1-50, or an amino acid sequence encoded thereby. Methods 
for attaching biopolymers to, or synthesizing biopolymers on, 
solid support matrices, and conducting binding studies thereon are 
disclosed in, inter alia, U.S. Patent Nos. 5,700,637, 5,556,752, 

25 5,744,305, 4,631,211, 5,445,934, 5,252,743, .4,713,326, 5,424,186, 
and 4,689,405 the disclosures of which are herein incorporated by 
reference in their entirety. 

Addressable arrays comprising sequences first disclosed in 
SEQ ID NOS: 1-50 can be used to identify and characterize the 

30 temporal and tissue specific expression of a gene. These 
addressable arrays incorporate oligonucleotide sequences of 
sufficient length to confer the required specificity, yet be 
within the limitations of the production technology. The length 
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of these probes is within a range of between about 8 to about 2000 
nucleotides. Preferably the probes consist of 60 nucleotides and 
more preferably 25 nucleotides from the sequences first disclosed 
in SEQ ID NOS:1-50. 
5 For example, a series of the described oligonucleotide 

sequences, or the complements thereof, can be used in chip format 
to represent all or a portion of the described sequences. The 
oligonucleotides, typically between about 16 to about 40 (or any 
whole number within the stated range) nucleotides in length can 

10 partially overlap each other and/or the sequence may be 
represented using oligonucleotides that do not overlap. 
Accordingly, the described polynucleotide sequences shall 
typically comprise at least about two or three distinct 
oligonucleotide sequences of at least about 8 nucleotides in 

15 length that are each first disclosed in the described Sequence 
Listing. Such oligonucleotide sequences can begin at any 
nucleotide present within a sequence in the Sequence Listing and 
proceed in either a sense (S'-to-S 1 ) orientation vis-a-vis the 
described sequence or in an antisense orientation. 

20 Microarray-based analysis allows the discovery of broad 

patterns of genetic activity, providing new understanding of gene 
functions and generating novel and unexpected insight into 
transcriptional processes and biological mechanisms. The use of 
addressable arrays comprising sequences first disclosed in SEQ ID 

25 NOS:1-50 provides detailed information about transcriptional 

changes involved in a specific pathway, potentially leading to the 
identification of novel components or gene functions that manifest 
themselves as novel phenotypes. 

Probes consisting of sequences first disclosed in SEQ ID 

30 NOS:1-50 can also be used in the identification, selection and 

validation of novel molecular targets for drug discovery. The use 
of these unique sequences permits the direct confirmation of drug 
targets and recognition of drug dependent changes in gene 

7 
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expression that are modulated through pathways distinct from the 
drugs intended target. These unique sequences therefore also have 
utility in defining and monitoring both drug action and toxicity. 
As an example of utility, the sequences first disclosed in 
5 SEQ ID NOS:1-50 can be utilized in microarrays or other assay 
formats, to screen collections of genetic material from patients 
who have a particular medical condition. These investigations can 
also be carried out using the sequences first disclosed in SEQ ID 
NOS:1-50 in silico and by comparing previously collected genetic 

10 databases and the disclosed sequences using computer software 
known to those in the art. 

Thus the sequences first disclosed in SEQ ID NOS:1-50 can be 
used to identify mutations associated with a particular disease 
and also as a diagnostic or prognostic assay. 

15 Although the presently described sequences have been 

specifically described using nucleotide sequence, it should be 
appreciated that each of the sequences can uniquely be described 
using any of a wide variety of additional structural attributes, 
or combinations thereof. For example, a given sequence can be 

20 described by the net composition of the nucleotides present within 
a given region of the sequence in conjunction with the presence of 
one or more specific oligonucleotide sequence (s) first disclosed 
in the SEQ ID NOS: 1-50. Alternatively, a restriction map 
specifying the relative positions of restriction endonuclease 

25 digestion sites, or various palindromic or other specific 

oligonucleotide sequences can be used to structurally describe, a 
given sequence. Such restriction maps, which are typically 
generated by widely available computer programs (e.g., the 
University of Wisconsin GCG sequence analysis package, SEQUENCHER 

30 3.0, Gene Codes Corp., Ann Arbor, MI, etc.), can optionally be 
used in conjunction with one or more discrete nucleotide 
sequence (s) present in the sequence that can be described by the 
relative position of the sequence relatve to one or more 
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additional sequence (s) or one or more restriction sites present in 
the disclosed sequence. 

For oligonucleotide probes , highly stringent conditions may 
refer, e.g., to washing in 6xSSC/0.05% sodium pyrophosphate at 
5 37°C (for 14-base oligos) f 48°C (for 17-base oligos), 55°C (for 
20-base oligos), and 60°C (for 23-base oligos). These nucleic 
acid molecules may encode or act as NHP gene antisense molecules, 
useful, for example, in NHP gene regulation (for and/or as 
antisense primers in amplification reactions of NHP gene nucleic 

10 acid sequences) . With respect to NHP gene regulation, such 

techniques can be used to regulate biological functions. Further, 
such sequences may be used as part of ribozyme and/or triple helix 
sequences that are also useful for NHP gene regulation. 

Inhibitory antisense or double stranded oligonucleotides can 

15 additionally comprise at least one modified base moiety which is 
selected from the group including but not limited to 
5-f luorouracil , 5-bromouracil , 5-chlorouracil, 5-iodouracil , 
hypoxanthine, xantine, 4-acetylcytosine, 5- (carboxyhydroxylmethyl) 
uracil, 5-carboxymethylaminomethyl-2-thiouridine, 

20 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D- 
galactosylqueosine, inosine, N6-isopentenyladenine, 

1- methylguanine, 1-methylinosine, 2, 2-dimethylguanine, 

2- methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 

25 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 
5-methoxyuracil, 2-methylthio-N6-isopentenyladenine, uracil-5- 
oxyacetic acid (v) , wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 

30 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil- 
5-oxyacetic acid (v) , 5-methyl-2-thiouracil, 3- (3-amino-3-N-2- 
carboxypropyl) uracil, (acp3)w, and 2, 6-diaminopurine. 

9 
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The antisense oligonucleotide can also comprise at least one 
modified sugar moiety selected from the group including but not 
limited to arabinose, 2-f luoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide will 
5 comprise at least one modified phosphate backbone selected from 
the group consisting of a phosphorothioate, a phosphorodithioate, 
a phosphor ami dothioate, a phosphor ami date, a phosphordiamidate, a 
methylphosphonate, an alkyl phosphotriester, and a formacetal or 
analog thereof. 

10 In yet another embodiment, the antisense oligonucleotide is 

an a-anomeric oligonucleotide. An a-anomeric oligonucleotide 
forms specific double-stranded hybrids with complementary RNA in 
which, contrary to the usual (3-units, the strands run parallel to 
each other (Gautier et al., 1987, Nucl. Acids Res. 15:6625-6641). 

15 The oligonucleotide is a 2'-0-methylribonucleotide (Inoue et al., 
1987, Nucl. Acids Res. 15:6131-6148), or a chimeric RNA-DNA 
analogue (Inoue et al., 1987, FEBS Lett. 215:327-330). 
Alternatively, double stranded RNA can be used to disrupt the 
expression and function of a targeted NHP. 

20 Oligonucleotides of the invention can be synthesized by 

standard methods known in the art, e.g. by use of an automated DNA 
synthesizer (such as are commercially available from Biosearch, 
Applied Biosystems, etc.). As examples, phosphorothioate 
oligonucleotides can be synthesized by the method of Stein et al. 

25 (1988, Nucl. Acids Res. 15:3209), and methylphosphonate 

oligonucleotides can be prepared by use of controlled pore glass 
polymer supports (Sarin et al., 1988, Proc. Natl. Acad. Sci. 
U.S.A. 85:7448-7451), etc. 

Low stringency conditions are well known to those of skill in 

30 the art, and will vary predictably depending on the specific 
organisms from which the library and the labeled sequences are 
derived. For guidance regarding such conditions see, for example, 
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Sambrook et al., 1989, Molecular Cloning, A Laboratory Manual (and 
periodic updates thereof), Cold Springs Harbor Press, N.Y.; and 
Ausubel et al., 1989, Current Protocols in Molecular Biology, 
Green Publishing Associates and Wiley Interscience, N.Y. 
5 Alternatively, suitably labeled NHP nucleotide probes can be 

used to screen a human genomic library using appropriately 
stringent conditions or by PCR. The identification and 
characterization of human genomic clones is helpful for 
identifying polymorphisms (including, but not limited to, 

10 nucleotide repeats, microsatellite alleles, single nucleotide 
polymorphisms, or coding single nucleotide polymorphisms), 
determining the genomic structure of a given locus/allele, and 
designing diagnostic tests. For example, sequences derived from 
regions adjacent to the intron/exon boundaries of the human gene 

15 can be used to design primers for use in amplification assays to 
detect mutations within the exons, introns, splice sites (e.g., 
splice acceptor and/or donor sites), etc., that can be used in 
diagnostics and pharmacogenomics . 

Further, a NHP gene homolog can be isolated from nucleic acid 

20 from an organism of interest by performing PCR using two 

degenerate or "wobble" oligonucleotide primer pools designed on 
the basis of amino acid sequences within the NHP products 
disclosed herein. The template for the reaction may be total RNA, 
mRNA, and/or cDNA obtained by reverse transcription of mRNA 

25 prepared from human or non-human cell lines or tissue known or 

suspected to express an allele of a NHP- gene. 

The PCR product can be subcloned and sequenced to ensure that 
the amplified sequences represent the sequence of the desired NHP 
gene. The PCR fragment can then be used to isolate a full length 

30 cDNA clone by a variety of methods. For example, the amplified 
fragment can be labeled and used to screen a cDNA library, such as 
a bacteriophage cDNA library. Alternatively, the labeled fragment 
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can be used to isolate genomic clones via the screening of a 
genomic library. 

PCR technology can also be used to isolate full length cDNA 
sequences. For example, RNA can be isolated, following standard 
5 procedures, from an appropriate cellular or tissue source (i.e., 
one known, or suspected, to express a NHP gene) . A reverse 
transcription (RT) reaction can be performed on the RNA using an 
oligonucleotide primer specific for the most 5' end of the 
amplified fragment for the priming of first strand synthesis. The 

10 resulting RNA/DNA hybrid may then be "tailed" using a standard 
terminal transferase reaction, the hybrid may be digested with 
RNase H, and second strand synthesis may then be primed with a 
complementary primer. Thus, cDNA sequences upstream of the 
amplified fragment can be isolated. For a review of cloning 

15 strategies that can be used, see e.g., Sambrook et al., 1989, 
supra . 

A cDNA encoding a mutant NHP gene can be isolated, for 
example, by using PCR. .In this case, the first cDNA strand may be 
synthesized by hybridizing an oligo-dT oligonucleotide to mRNA 

20 isolated from tissue known or suspected to be expressed in an 
individual putatively carrying a mutant NHP allele, and by 
extending the new strand with reverse transcriptase. The second 
strand of the cDNA is then synthesized using an oligonucleotide 
that hybridizes specifically to the 5 ! end of the normal gene. 

25 Using these two primers, the product is then amplified via PCR, 
optionally cloned into a suitable vector, and subjected to DNA 
sequence analysis through methods well known to those of skill in 
the art. By comparing the DNA sequence of the mutant NHP allele 
to that of a corresponding normal NHP allele, the mutation (s) 

30 responsible for the loss or alteration of function of the mutant 
NHP gene product can be ascertained. 

Alternatively, a genomic library can be constructed using DNA 
obtained from an individual suspected of or known to carry a 

12 



WO 01/61016 



PCT/US01/05356 



mutant NHP allele {e.g., a person manifesting a NHP-associated 
phenotype such as, for example, obesity, high blood pressure, 
connective tissue disorders, infertility, etc.), or a cDNA library 
can be constructed using RNA from a tissue known, or suspected, to 
5 express a mutant NHP allele. A normal NHP gene, or any suitable 
fragment thereof, can then be labeled and used as a probe to 
identify the corresponding mutant NHP allele in such libraries. 
Clones containing mutant NHP gene sequences can then be purified 
and subjected to sequence analysis according to methods well known 

10 to those skilled in the art. 

Additionally, an expression library can be constructed 
utilizing cDNA synthesized from, for example, RNA isolated from a 
tissue known, or suspected, to express a mutant NHP allele in an 
individual suspected of or known to carry such a mutant allele. 

15 In this manner, gene products made by the putatively mutant tissue 
can be expressed and screened using standard antibody screening 
techniques in conjunction with antibodies raised against a normal 
NHP product, as described below. (For screening techniques, see, 
for example, Harlow, E. and Lane, eds., 1988, "Antibodies:' A 

20 Laboratory Manual", Cold Spring Harbor Press, Cold Spring Harbor, 
NY) . 

Additionally, screening can be accomplished by screening with 
labeled NHP fusion proteins, such as, for example, alkaline 
phosphatase-NHP or NHP-alkaline phosphatase fusion proteins. In 

25 cases where a NHP mutation results in an expressed gene product 
with altered function, (e. g. ,„ as. a result of- a mis-sense- or a- 
frameshift mutation) , polyclonal antibodies to a NHP are likely to 
cross-react with a corresponding mutant NHP gene product. Library 
clones detected via their reaction with such labeled antibodies 

30 can be purified and subjected to sequence analysis according to 
methods well known in the art. 

The invention also encompasses (a) DNA vectors that contain 
any of the foregoing NHP coding sequences and/or their complements 
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(i.e., antisense) ; (b) DNA expression vectors that contain any of 
the foregoing NHP coding sequences operatively associated with a 
regulatory element that directs the expression of the coding 
sequences (for example, baculo virus as described in U.S. Patent 
5 No. 5, 869, 336 herein incorporated by reference); (c) genetically 
engineered host cells that contain any of. the foregoing NHP coding 
sequences operatively associated with a regulatory element that 
directs the expression of the coding sequences in the host cell; 
and (d) genetically engineered host cells that express an 

10 endogenous NHP gene under the control of an exogenously introduced 
regulatory element (i.e., gene activation). As used herein, 
regulatory elements include, but are not limited to, inducible and 
non-inducible promoters, enhancers, operators and other elements 
known to those skilled in the art that drive and regulate 

15 expression. Such regulatory elements include but are not limited 
to the cytomegalovirus (hCMV) immediate early gene, regulatable, 
viral elements (particularly retroviral LTR promoters), the early 
' or late promoters of SV40 adenovirus, the lac system, the trp 
system, the TAC system, the TRC system, the major operator and 

20 promoter regions of phage lambda, the control regions of fd coat 
protein, the promoter for 3-phosphoglycerate kinase (PGK), the 
promoters of acid phosphatase, and the promoters of the yeast 
a-mating factors. 

The present invention also encompasses antibodies and anti- 

25 idiotypic antibodies (including Fab fragments), antagonists and 
agonists of the NHP, as well as compounds or nucleotide constructs 
that inhibit expression of a NHP gene (transcription factor 
inhibitors, antisense and ribozyme molecules, or gene or 
regulatory sequence replacement constructs), or promote the 

30 expression of a NHP (e.g., expression constructs in which NHP 
coding sequences are operatively associated with expression 
control elements such as promoters, promoter/enhancers, etc.). 
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The NHPs or NHP peptides, NHP fusion proteins, NHP nucleotide 
sequences, antibodies, antagonists and agonists can be useful for 
the detection of mutant NHPs or inappropriately expressed NHPs for 
the diagnosis of disease. The NHP proteins or peptides, NHP 
5 fusion proteins, NHP nucleotide sequences, host cell expression 
systems, antibodies, antagonists, agonists and genetically 
engineered cells and animals can be used for screening for drugs 
(or high throughput screening of combinatorial libraries) 
effective in the treatment of the symptomatic or phenotypic 

10 manifestations of perturbing the normal function of NHP in the 
body. The use of engineered host cells and/or animals may offer 
an advantage in that such systems allow not only for the 
identification of compounds that bind to the endogenous receptor 
for an NHP, but can also identify compounds that trigger NHP- 

15 mediated activities or pathways. 

Finally, the NHP products can be used as therapeutics. For 
example, soluble derivatives such as NHP peptides/domains 
corresponding to NHPs, NHP fusion protein products (especially 
NHP-Ig fusion proteins, i.e., fusions of a NHP, or a domain of a 

20 NHP, to an IgFc) , NHP antibodies and anti-idiotypic antibodies 
(including Fab fragments), antagonists or agonists (including 
compounds that modulate or act on downstream targets in a NHP- 
mediated pathway) can be used to directly treat diseases or 
disorders. For instance, the administration of an effective 

25 amount of soluble NHP, or a NHP-IgFc fusion protein or an anti- 
idiotypic antibody (or its Fab) that mimics the NHP could activate 
or effectively antagonize the endogenous NHP receptor. Nucleotide 
constructs encoding such NHP products can be used to genetically 
engineer host cells to express such products in vivo; these 

30 genetically engineered cells function as "bioreactors" in the body 
delivering a continuous supply of a NHP, a NHP peptide, or a NHP 
fusion protein to the body. Nucleotide constructs encoding 
functional NHPs, mutant NHPs, as well as antisense and ribozyme 
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molecules can also be used in "gene therapy" approaches for the 
modulation of NHP expression. Thus, the invention also 
encompasses pharmaceutical formulations and methods for treating 
biological disorders. 
5 Various aspects of the invention are described in greater 

detail in the subsections below. 

5.1 THE NHP SEQUENCES 
The cDNA sequences and corresponding deduced amino acid 

10 sequences of the described NHPs are presented in the Sequence 
Listing. The NHP nucleotide sequences SEQ ID NOS: 1-6 were 
obtained using the sequence information present in human gene 
trapped sequence tags. 

Expression analysis has provided evidence that the described 

15 NHPs can be expressed in human tissues as well as gene trapped 
human cells. In addition to serine/threonine kinases, the NHPs 
described in SEQ ID NOS: 1-6 also share significant similarity to 
a range of additional kinase families such as NEK2 and NY-REN-55 
as well as protein kinases from a range of phyla and species. 

20 Likewise; the NHPs described in SEQ ID NOS: 7-49 share 

significant similarity to a range of additional kinase families 
from a variety of phyla and species, in addition to aforementioned 
MAGUKs. Two polymorphisms were identified during the sequencing 
project. The first identified a possible A-G transition at the 

25 sequence position corresponding to, for example, nucleotide 739 of 
SED ID NO: 7 (resulting in a ile-val change at corresponding amino 
acid position number 247 of, for example, SEQ ID NO: 8). Another 
A-G transition was identified at the sequence position 
corresponding to, for example, nucleotide 67 of SED ID NO: 9 

30 (resulting in a ile-val change at corresponding amino acid 
position number 23 of, for example, SEQ ID NO: 10) . 

Given the physiological importance of protein kinases, they 
have been subject to intense scrutiny as exemplified and discussed 
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in U.S. Patent Nos. 5,817,479 and 5,817,479 which describe a 
variety of uses and applications that can be applied to the 
described NHP sequences and which are herein incorporated by 
reference in their entirety. 

5 

5.2 NHPS AND NHP POLYPEPTIDES 
NHPs, polypeptides, peptide fragments, mutated, truncated, or 
deleted forms of the NHPs, and/or NHP fusion proteins can be 
prepared for a variety of uses. These uses include but are not 

10 limited to the generation of antibodies, as reagents in diagnostic 
assays, the identification of other cellular gene products related 
to a NHP, as reagents in assays for screening for compounds that 
can be used as pharmaceutical reagents useful in the therapeutic 
treatment of mental, biological," or medical disorders and 

15 diseases. Given the similarity information and expression data, 
the described NHPs can be targeted (by drugs, oligos, antibodies, 
etc, ) in order to treat disease, or to therapeutically augment the 
efficacy of, for example, chemotherapeutic agents used in the 
treatment of breast or prostate cancer. 

20 The Sequence Listing discloses the amino acid sequences 

encoded by the described NHP sequences. The NHPs typically 
display have initiator methionines in DNA sequence contexts 
consistent with a translation initiation site. 

The NHP amino acid sequences of the invention include the 

25 amino acid sequence presented in the Sequence Listing as well as 
analogues and derivatives thereof. Further, corresponding NHP 
homologues from other species are encompassed by the invention. 
In fact, any NHP protein encoded by the NHP nucleotide, sequences 
described above are within the scope of the invention, as are any 

30 novel polynucleotide sequences encoding all or any novel portion 
of an amino acid sequence presented in the Sequence Listing. The 
degenerate nature of the genetic code is well known, and, 
accordingly, each amino acid presented in the Sequence Listing, is 
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generically representative of the well known nucleic acid 
"triplet" codon, or in many cases codons, that can encode the 
amino acid. As such, as contemplated herein, the amino acid 
sequences presented in the Sequence Listing, when taken together 
5 with the genetic code (see, for example, Table 4-1 at page 109 of 
"Molecular Cell Biology", 1986, J. Darnell et al. eds., Scientific 
American Books, New York, NY, herein incorporated by reference) 
are generically representative of all the various permutations and 
combinations of nucleic acid sequences that can encode such amino 

10 acid sequences. 

The invention also encompasses proteins that are functionally 
equivalent to the NHPs encoded by the presently described 
nucleotide sequences as judged by any of a number of criteria, 
including, but not limited to, the ability to bind and cleave a 

15 substrate of a NHP, or the ability to effect an identical or 
complementary downstream pathway, or a change in cellular 
metabolism (e.g., proteolytic activity, ion flux, tyrosine 
phosphorylation, etc.). Such functionally equivalent NHP proteins 
include, but are not limited to, additions or substitutions of 

20 amino acid residues within the amino acid sequence encoded by the 
NHP nucleotide sequences described above, but which result in a 
silent change, thus producing a functionally equivalent gene 
product. Amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, 

25 hydrophilicity, and/or the amphipathic nature of the residues 

involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, 
tryptophan, and methionine; polar neutral amino acids include 
glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

30 glutamine; positively charged (basic) amino acids include 

arginine, lysine, and histidine; and negatively charged (acidic) 
amino acids include aspartic acid and glutamic acid. 
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A variety of host-expression vector systems can* be used to 
express the NHP nucleotide sequences of the invention. Where, as 
in the present instance, the NHP peptide or polypeptide is thought 
to be membrane protein, the hydrophobic regions of the protein can 
5 be excised and the resulting soluble peptide or polypeptide can be 
recovered from the culture media. Such expression systems also 
encompass engineered host cells that express a NHP, or functional 
equivalent, in situ. Purification or enrichment of a NHP from 
such expression systems can be accomplished using appropriate 

10 detergents and lipid micelles and methods well known to those 
skilled in the art. However, such engineered host cells 
themselves may be used in situations where it is important not 
only to retain the structural and functional characteristics of 
the NHP, but to assess biological activity, e.g., in drug 

15 screening assays. 

The expression systems that may be used for purposes of the 
invention include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant 
bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors 

20 containing NHP nucleotide sequences; yeast (e.g., Saccharomyces, 
Pichia) transformed with recombinant yeast expression vectors 
containing NHP nucleotide sequences; insect cell systems infected 
with recombinant virus expression vectors (e.g., baculovirus) 
containing NHP sequences; plant cell systems infected with 

25 recombinant virus expression vectors (e.g., cauliflower mosaic 
virus, CaMV; tobacco mosaic virus, TMV) or transformed with 
recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing NHP nucleotide sequences; or mammalian cell systems 
(e.g., COS, CHO, BHK, 293, 3T3) harboring recombinant expression 

30 constructs containing promoters derived from the genome of 

mammalian cells (e.g., metallothionein promoter) or from mammalian 



19 



WO 01/61016 



PCT/US01/05356 



viruses (e.g., the adenovirus late promoter; the vaccinia virus 
7. 5K promoter) . 

In bacterial systems , a number of expression vectors may be 
advantageously selected depending upon the use intended for the 
5 NHP product being expressed. For example, when a large quantity 
of such a protein is to be produced for the generation of 
pharmaceutical compositions of or containing NHP, or for raising 
antibodies to a NHP, vectors that direct the expression of high 
levels of fusion protein products that are readily purified may be 

10 desirable. Such vectors include, but are not limited, to the E. 
coli expression vector pUR278 (Ruther et al., 1983, EMBO J. 
2:1791), in which a NHP coding sequence may be ligated 
individually into the vector in frame with the lacZ coding region 
so that a fusion protein is produced; pIN vectors (Inouye & 

15 Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke & 

Schuster, 1989, J. Biol. Chem. 254:5503-5509); and the like. pGEX 
vectors (Pharmacia or American Type Culture Collection) can also 
be used to express foreign polypeptides as fusion proteins with 
glutathione S-transf erase (GST) . In general, such fusion proteins 

20 are soluble and can easily be purified from lysed cells by 

adsorption to glutathione-agarose beads followed by elution in the 
presence of free glutathione. The PGEX vectors are designed to 
include thrombin or factor Xa protease cleavage sites so that the 
cloned target gene product can be released from the GST moiety. 

25 In an insect system, Autographs californica nuclear 

polyhidrosis virus (AcNPV) is used as a vector to express foreign 
genes. The virus grows in Spodoptera frugiperda cells. A NHP 
coding sequence may be cloned individually into non-essential 
regions (for example the polyhedrin gene) of the virus and placed 

30 under control of an AcNPV promoter (for example the polyhedrin 
promoter) . Successful insertion of NHP coding sequence will 
result in inactivation of the polyhedrin gene and production of 

20 
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non-occluded recombinant virus (i.e., virus lacking the 
proteinaceous coat coded for by .the polyhedrin gene) . These 
recombinant viruses are then used to infect Spodoptera frugiperda 
cells in which the inserted gene is expressed (e.g., see Smith et 
5 al., 1983, J. Virol. 46:584; Smith, U.S. Patent No. 4,215,051). 

In mammalian host cells, a number of viral-based expression 
systems may be utilized. In cases where an adenovirus is used as 
an expression vector, the NHP nucleotide sequence of interest may 
be ligated to an adenovirus transcription/translation control 
10 complex, e.g., the late promoter and tripartite leader sequence. 
This chimeric gene may then be inserted in the adenovirus genome 
by in vitro or in vivo recombination. Insertion in a non- 
essential region of the viral genome (e.g., region El or E3) will 
result in a recombinant virus that is viable and capable of 
15 expressing a NHP product in infected hosts (e.g., See Logan & 
Shenk, 1984, Proc. Natl. Acad. Sci. USA 82:3655-3659). Specific 
initiation signals may also be required for efficient translation 
of inserted NHP nucleotide sequences. These signals include the 
ATG initiation codon and adjacent sequences. In cases where an 
20 entire NHP gene or cDNA, including its own initiation codon and 
adjacent sequences, is inserted into the appropriate expression 
vector, no additional translational control signals may be needed. 
However, in cases where only a portion of a NHP coding sequence is 
inserted, exogenous translational control signals, including, 
25 perhaps, the ATG initiation codon, must be provided. Furthermore, 
the initiation codon must be in phase with the reading frame of 
the desired coding sequence to ensure translation of the entire 
insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and 
30 synthetic. The efficiency of expression may be enhanced by the 
inclusion of appropriate transcription enhancer elements, 
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transcription terminators, etc. (See Bitter et al., 1987, Methods 
in Enzymol. 253:516-544). 

In addition, a host cell strain may be chosen that modulates 
the expression of the inserted sequences, or modifies and 
5 processes the gene product in the specific fashion desired. Such " 
modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of 
the protein. Different host cells have characteristic and 
specific mechanisms for the post-translational processing and 

10 modification of proteins and gene products. Appropriate cell 
lines or host systems can be chosen to ensure the correct 
modification and processing of the foreign protein expressed. To 
this end, eukaryotic host cells which possess the cellular 
machinery for proper processing of the primary transcript, 

15 glycosylation, and phosphorylation of the gene product may be 

used. Such mammalian host cells include, but are not limited to, 
CHO, VERO, BHK, HeLa, COS, MDCK, 293, 3T3, WI38, and in 
particular, human cell lines. 

For long-term, high-yield production of recombinant proteins, 

20 stable expression is preferred. For example, cell lines which 
stably express the NHP sequences described above can be 
engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with 
DNA controlled by appropriate expression control elements (e.g., 

25 promoter, enhancer sequences, transcription terminators, 

polyadenylation sites, etc.), and a selectable marker. Following 
the introduction of the foreign DNA, engineered cells may be 
allowed to grow for 1-2 days in an enriched media, and then are 
switched to a selective media. The selectable marker in the 

30 recombinant plasmid confers resistance to the selection and allows 
cells to stably integrate the plasmid into their chromosomes and 
grow to form foci which in turn can be cloned and expanded into 
cell lines. This method may advantageously be used to engineer 
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cell lines which express the NHP product. Such engineered cell 
lines may be particularly useful in screening and evaluation of 
compounds that affect the endogenous activity of the NHP product. 
A number of selection systems may be used, including but not 
5 limited to the herpes simplex virus thymidine kinase (Wigler, et 
al., 1911, Cell 11:223), hypoxanthine-guanine 
phosphoribosyltransferase (Szybalska & Szybalski, 1962, Proc. 
Natl. Acad. Sci. USA 48:2026), and adenine 

phosphoribosyltransferase (Lowy, et al., 1980, Cell 22:817) genes 

10 can be employed in tk~, hgprt" or aprt" cells, respectively. Also, 
antimetabolite resistance can be used as the basis of selection 
for the following genes: dhfr, which confers resistance to 
methotrexate (Wigler, et al., 1980, Natl. Acad. Sci. USA 77:3567; 
O'Hare, et al., 1981, Proc. Natl. Acad. Sci. USA 78:1527); gpt, 

15 which confers resistance to mycophenolic acid (Mulligan & Berg, 
1981, Proc. Natl. Acad. Sci. USA 78:2072); neo, which confers 
resistance to the aminoglycoside G-418 (Colberre-Garapin, et al., 
1981, J. Mol. Biol. 150:1); and hygro, which confers resistance to 
hygromycin (Santerre, et al., 1984, Gene 30:147). 

20 Alternatively, any fusion protein can be readily purified by 

utilizing an antibody specific for the fusion protein being 
expressed. For example, a system described by Janknecht et al. 
allows for the ready purification of non-denatured fusion proteins 
expressed in human cell lines (Janknecht, et al., 1991, Proc. 

25 Natl. Acad. Sci. USA 88:8972-8976). In this system, the gene of 
interest is subcloned into a vaccinia recombination plasmid such 
that the gene's open reading frame is translationally fused to an 
amino-terminal tag consisting of six histidine residues. Extracts 
from cells infected with recombinant vaccinia virus are loaded 

30 onto Ni 2+ nitriloacetic acid-agarose columns and histidine-tagged 
proteins are selectively eluted with imidazole-containing buffers. 
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Also encompassed by the present invention are fusion proteins 
that direct the NHP to a target organ and/or facilitate transport 
across the membrane into the cytosol. Conjugation of NHPs to 
antibody molecules or their Fab fragments could be used to target 
5 cells bearing a particular epitope. Attaching the appropriate 
signal sequence to the NHP would also transport the NHP to the 
desired location within the cell. Alternatively targeting of NHP 
or its nucleic acid sequence might be achieved using liposome or 
lipid complex based delivery systems. Such technologies are 

10 described in Liposomes: A Practical Approach , New, RRC ed. , Oxford 
University Press, New York and in U.S. Patents Nos. 4,594,595, 
5,459,127, 5,948,767 and 6,110,490 and their respective 
disclosures which are herein incorporated by reference in their 
entirety. Additionally embodied are novel protein constructs 

15 engineered in such a way that they facilitate transport of the NHP 
to the target site or desired organ, where they cross the cell 
membrane and/or the nucleus where the NHP can exert its functional 
activity. This goal may be achieved by coupling of the NHP to a 
cytokine or other ligand that provides targeting specificity, 

20 and/or to a protein transducing domain (see generally U.S. 

applications Ser. No. 60/111,701 and 60/056,713, both of which are 
herein incorporated by reference, for examples of such transducing 
sequences) to facilitate passage across cellular membranes and can 
optionally be engineered to include nuclear localization 

25 sequences. 

5.3 ANTIBODIES TO NHP PRODUCTS 
Antibodies that specifically recognize one or more epitopes 
of a NHP, or epitopes of conserved variants of a NHP, or peptide 
30 fragments of a NHP are also encompassed by the invention. Such 
antibodies include but are not limited to polyclonal antibodies, 
monoclonal antibodies (mAbs), humanized or chimeric antibodies, 
single chain antibodies, Fab fragments, F(ab') 2 fragments, 
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fragments produced by a Fab expression library, anti-idiotypic 
(anti-Id) antibodies, and epitope-binding fragments of any of the 
above . 

The antibodies of the invention may be used, for example, in 
5 the detection of NHP in a biological sample and may, therefore, be 
utilized as part of a diagnostic or prognostic technique whereby 
patients may be tested for abnormal amounts of NHP. Such 
antibodies may also be utilized in conjunction with, for example, 
compound screening schemes for the evaluation of the effect of 

10 test compounds on expression and/or activity of a NHP gene 

product. Additionally, such antibodies can be used in conjunction 
gene therapy to, for example, evaluate the normal and/or 
engineered NHP-expressing cells prior to their introduction into 
the patient. Such antibodies may additionally be used as a method 

15 for the inhibition of abnormal NHP activity. Thus, such 
antibodies may, therefore, be utilized as part of treatment 
methods. 

For the production of antibodies, various host animals may be 
immunized by injection with a NHP, an NHP peptide (e.g., one 

20 corresponding to a functional domain of an NHP) , truncated NHP 

polypeptides (NHP in which one or more domains have been deleted), 
functional equivalents of the NHP or mutated variant of the NHP; 
Such host animals may include but are not limited to pigs, 
rabbits, mice, goats, and rats, to name but a few. Various 

25 adjuvants may be used to increase the immunological response, 
depending on the host species, including but not limited to 
Freund*s adjuvant (complete and incomplete), mineral salts such as 
aluminum hydroxide or aluminum phosphate, surface active 
substances such as lysolecithin, pluronic polyols, polyanions, 

30 peptides, oil emulsions, and potentially useful human adjuvants 
such as BCG (bacille Calmette-Guerin) and Corynebacterium parvum. 
Alternatively, the immune response could be enhanced by 
combination and or coupling with molecules such as keyhole limpet 
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hemocyanin, tetanus toxoid, diptheria toxoid, ovalbumin, cholera 
toxin or fragments thereof. Polyclonal antibodies are 
heterogeneous populations of antibody molecules derived from the 
sera of the immunized animals. 
5 Monoclonal antibodies, which are homogeneous populations of 

antibodies to a particular antigen, can be obtained by any 
technique which provides for the production of antibody molecules 
by continuous cell lines in culture. These include, but are not 
limited to, the hybridoma technique of Kohler and Milstein, (1975, 

10 Nature 256:495-497; and U.S. Patent No. 4,376,110), the human B- 
cell hybridoma technique (Kosbor et al., 1983, Immunology Today 
4:72; Cole et al., 1983, Proc. Natl. Acad. Sci. USA 80:2026-2030), 
and the EBV-hybridoma technique (Cole et al., 1985, Monoclonal 
Antibodies And Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

15 Such antibodies may be of any immunoglobulin class including IgG, 
IgM, IgE, IgA, IgD and any subclass thereof. The hybridoma 
producing the mAb of this, invention may be cultivated in vitro or 
in vivo. Production of .high titers of mAbs in vivo makes this the 
presently preferred method of production. 

20 In addition, techniques developed for the production of 

"chimeric antibodies" (Morrison et al., 1984, Proc. Natl. Acad. 
Sci., 81:6851-6855; Neuberger et al., 1984, Nature, 312:604-608; 
Takeda et al., 1985, Nature, 514:452-454) by splicing the genes 
from a mouse antibody molecule of appropriate antigen specificity 

25 together with genes from a human antibody molecule of appropriate 
biological activity can be used. A chimeric antibody is a 
molecule in which different portions are derived from different 
animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region. 

30 Such technologies are described in U.S. Patents Nos. 6,075,181 and 
5,877,397 and their respective disclosures which are herein 
incorporated by reference in their entirety. Also encompassed by 
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the present invention is the use of fully humanized monoclonal 
antibodies as described in US Patent No. 6,150,584 and respective 
disclosures which are herein incorporated by reference in their 
entirety. 

5 Alternatively, techniques described for the production of 

single chain antibodies (U.S. Patent 4,946,778; Bird, 1988, 
Science 242:423^426; Huston et al., 1988, Proc. Natl. Acad. Sci. 
USA 85:5879-5883; and Ward et al., 1989, Nature 341:544-546) can 
be adapted to produce single chain antibodies against NHP gene 

10 products. Single chain antibodies are formed by linking the heavy 
and light chain fragments of the Fv region via an amino acid 
bridge, resulting in a single chain polypeptide. 

Antibody fragments which recognize specific epitopes may be 
generated by known techniques. For example, such fragments 

15 include, but are not limited to: the F(ab') 2 fragments which can 
be produced by pepsin digestion of the antibody molecule and the 
Fab fragments which can be generated by reducing the disulfide 
bridges of the F(ab ! ) 2 fragments. Alternatively, Fab expression 
libraries may be constructed (Huse et al., 1989, Science, 

20 246:1275-1281) to allow rapid and easy identification of 
monoclonal Fab fragments with the desired specificity. 

Antibodies to a NHP can, in turn, be utilized to generate 
anti-idiotype antibodies that "mimic" a given NHP, using 
techniques well known to those skilled in the art. (See, e.g., 

25 Greenspan & Bona, 1993, FASEB J 7 (5) : 437-444 ; and Nissinoff, 1991, 
J. Immunol. 147(8) :2429-2438) . For example antibodies which bind 
to a NHP domain and competitively inhibit the binding of NHP to 
its cognate receptor can be used to generate anti-idiotypes that 
"mimic" the NHP and, therefore, bind and activate or neutralize a 

30 receptor. Such anti-idiotypic antibodies or Fab fragments of such 
anti-idiotypes can be used in therapeutic regimens involving a NHP 
mediated pathway. 
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The present invention is not to be limited in scope by the 
specific embodiments described herein, which are intended as 
single illustrations of individual aspects of the invention, and 
functionally equivalent methods and components are within the 
5 scope of the invention. Indeed, various modifications of the 
invention, in addition to those shown and described herein will 
become apparent to those skilled in the art from the foregoing 
description. Such modifications are intended to fall within the 
scope of the appended claims. All cited publications, patents, 
10 and patent applications are herein incorporated by reference in 
their entirety. 
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WHAT IS CLAIMED IS : 

1. An isolated nucleic acid molecule comprising at 
least 24 contiguous bases of nucleotide sequence first disclosed 

5 in SEQ ID NO: 1. 

2. An isolated nucleic acid molecule comprising a 
nucleotide sequence that: 

(a) encodes the amino acid sequence shown in SEQ ID 
10 NO: 2; and 

(b) hybridizes under stringent conditions to the 
nucleotide sequence of SEQ ID NO: 1 or the 
complement thereof. 

15 3. An isolated nucleic acid molecule comprising a 

nucleotide sequence that encodes the amino acid sequence shown in 
SEQ ID NO: 2. 

4 . An isolated nucleic acid molecule comprising a 

20 nucleotide sequence that encodes the amino acid sequence shown in 
SEQ ID NO: 4. 

5. An isolated nucleic acid molecule comprising a 
nucleotide sequence that encodes the amino acid sequence shown in 

25 SEQ ID NO: 6. 

6. An isolated nucleic acid molecule comprising at 
least 24 contiguous bases of nucleotide sequence first disclosed 
in SEQ ID NO: 45. 

30 

7. An isolated nucleic acid molecule comprising a 
nucleotide sequence that: 
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(a) 



encodes the amino acid sequence shown in SEQ ID 



NO: 46; and 



(b) 



hybridizes under stringent conditions to the 
nucleotide sequence of SEQ ID NO: 45 or the 
complement thereof. 



8. An isolated nucleic acid molecule comprising a 
nucleotide sequence that encodes the amino acid sequence shown in 
SEQ ID NO: 46. 

10 

9. An isolated nucleic acid molecule comprising a 
nucleotide sequence that encodes the amino acid sequence shown in 
SEQ ID NO: 38. 

15 10. An isolated nucleic acid molecule comprising a 

nucleotide sequence that encodes the amino acid sequence shown in 
SEQ ID NO: 30 
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SEQUENCE LISTING 
<110> LEXICON GENETICS INCORPORATED 

<120> Novel Human Kinases and Polynucleotides Encoding the Same 

<130> LEX-0137-PCT 

<150> US 60/183,582 
<151> 2000-02-18 

<150> US 60/184,014 
<151> 2000-02-22 

<160> 50 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3108 
<212> DNA 

<213> homo sapiens 
<400> 1 

atgaaaaacc tggtactgaa gataatatct ggatcttttc cacctgtgtc tttgcattat 60 

tcctatgatc tccgcagttt ggtgtctcag ttatttaaaa gaaatcctag ggatagacca 120 

tcagtcaact ccatattgga gaaaggtttt atagccaaac gcattgaaaa gtttctctct 180 

cctcagctta ttgcagaaga attttgtcta aaaacatttt cgaagtttgg atcacagcct 240 

ataccagcta aaagaccagc ttcaggacaa aactcgattt ctgttatgcc tgctcagaaa 300 

attacaaagc ctgccgctaa atatggaata cctttagcat ataagaaata tggagataaa 360 

aaattacacg aaaagaaacc actgcaaaaa cataaacagg cccatcaaac tccagagaag 420 

agagtgaata ctggagaaga aaggaggaaa atatctgagg aagcagcaag aaagagaagg 480 

ctggaattta ttgaaaaaga aaagaaacaa aaggatcaga ttattagttt aatgaaggct 540 

gaacaaatga aaaggcaaga aaaggaaagg ttggaaagaa taaatagggc cagggaacaa 600 

ggatggagaa atgtgctaag tgctggtgga agtggtgaag taaaggctcc ttttctgggc 660 

agtggaggga ctatagctcc atcatctttt tcttctcgag gacagtatga acattaccat 720 

gccatttttg accaaatgca gcaacaaaga gcagaagata atgaagctaa atggaaaaga 780 

gaaatatatg gtcgaggtct tccagaaagg caaaaagggc agctagctgt agaaagagct 840 

aaacaagtag aagagttcct gcagcgaaaa cgggaagcta tgcagaataa agctcgagcc 900 

gaaggacata tgggaatcct gcaaaacctg gcagctatgt atggaggcag gcccagctct 960 

tcaagaggag ggaagccaag aaacaaagag gaagaggttt atctggcaag actgaggcaa 1020 

ataagactac agaatttcaa tgagcgccaa cagattaaag ccaaacttcg tggtgaaaag 1080 

aaagaagcta atcattctga aggacaagaa ggaagtgaag aggctgacat gaggcgcaaa 1140 

aaaatcgaat cactgaaggc ccatgcaaat gcacgtgctg ctgtactaaa agaacaacta 1200 

gaacgaaaga gaaaggaggc ttatgagaga gaaaaaaaag tgtgggaaga gcatttggtg 1260 

gctaaaggag ttaagagttc tgatgtttct ccacctttgg gacagcatga aacaggtggc 1320 

tctccatcaa agcaacagat gagatctgtt atttctgtaa cttcagcttt gaaagaagtt 1380 

ggcgtggaca gtagtttaac tgatacccgg gaaacttcag aagagatgca aaagaccaac 1440 

aatgctattt caagtaagcg agaaatactt cgcagattaa atgaaaatct taaagctcaa 1500 

gaagatgaaa aaggaatgca gaatctctct gatacttttg agataaatgt tcatgaagat 1560 

gccaaagagc atgaaaaaga aaaatcagtt tcatctgatc gcaagaagtg ggaggcagga 1620 

ggtcaacttg tgattcctct ggatgagtta acactagata catccttctc tacaactgaa 1680 

agacatacag tgggagaagt tattaaatta ggtcctaatg gatctccaag aagagcctgg 1740 

gggaaaagtc cgacagattc tgttctaaag atacttggag aagctgaact acaacttcag 1800 

acagaactat tagaaaatac aactattaga agtgagattt ctcccgaagg ggaaaagtac 1860 



1/39 



WO 01/61016 



PCT/US01/05356 



aaacccttaa ttactggaga aaaaaaagta caatgtattt cacatgaaat aaacccatca 1920 

gctattgttg attctcctgt tgagacaaaa agtcccgagt tcagtgaggc atctccacag 1980 

atgtcattga aactggaagg aaatttagaa gaacctgatg atttggaaac agaaattcta 2040 

caagagccaa gtggaacaaa caaagatgag agcttgccat gcactattac tgatgtgtgg 2100 

attagtgagg aaaaagaaac aaaggaaact cagtcggcag ataggatcac cattcaggaa 2160 

aatgaagttt ctgaagatgg agtctcgagt actgtggacc aacttagtga cattcatata 2220 

gagcctggaa ccaatgattc tcagcactct aaatgtgatg tagataagtc tgtgcaaccg 2280 

gaaccatttt tccataaggt ggttcattct gaacacttga acttagtccc tcaagttcaa 2340 

tcagttcagt gttcaccaga agaatccttt gcatttcgat ctcactcgca tttaccacca 2400 

aaaaataaaa acaagaattc cttgctgatt ggactttcaa ctggtctgtt tgatgcaaac 2460 

aacccaaaga tgttaaggac atgttcactt ccagatctct caaagctgtt cagaaccctt 2520 

atggatgttc ccaccgtagg agatgttcgt caagacaatc ttgaaataga tgaaattaaa 2580 

gatgaaaaca ttaaagaagg accttctgat tctgaagaca ttgtgtttga agaaactgac 2640 

acagatttac aagagctgca ggcctcgatg gaacagttac ttagggaaca acctggtgaa 2700 

gaatacagtg aagaagaaga gtcagtcttg aagaacagtg atgtggagcc aactgcaaat 2760 

gggacagatg tggcagatga agatgacaat cccagtagtg aaagtgccct gaacgaagaa 2820 

tggcactcag ataacagtga tggtgaaatt gctagtgaat gtgaatgcga tagtgtcttt 2880 

aaccatttag aggaactgag acttcatctg gagcaggaaa tgggctttga aaaattcttt 2940 

gaggtttatg agaaaataaa ggctattcat gaagatgaag atgaaaatat tgaaatttgt 3000 

tcaaaaatag ttcaaaatat tttgggaaat gaacatcagc atctttatgc caagattctt 3060 

catttagtca tggcagatgg agcctaccaa gaagataatg atgaataa 3108 

<210> 2 
<211> 1035 
<212> PRT 

<213> homo sapiens 



<400> 2 



Met 


Lys 


Asn 


Leu 


Val 


Leu 


Lys 


He- He 


Ser 


Gly Ser 


Phe 


Pro Pro Val 


1 








5 








10 






15 


Ser 


Leu 


His 


Tyr 


Ser 


Tyr 


Asp 


Leu Arg 


Ser 


Leu Val 


Ser 


Gin Leu Phe 








20 








25 








30 


Lys 


Arg 


Asn 


Pro 


Arg 


Asp 


Arg 


Pro Ser 


Val 


Asn Ser 


He 


Leu Glu Lys 
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<210> 3 

<211> 3645 

<212> DNA 

<213> homo sapiens 

<400> 3 

atggagaagt atgttagact acagaagatt ggagaaggtt catttggaaa agccattctt 60 

gttaaatcta cagaagatgg cagacagtat gttatcaagg aaattaacat ctcaagaatg 120 

tccagtaaag aaagagaaga atcaaggaga gaagttgcag tattggcaaa catgaagcat 180 



4/39 



WO 01/61016 



PCT/US01/05356 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



ccaaatattg tccagtatag agaatcattt gaagaaaatg gctctctcta catagtaatg 
gattactgtg agggagggga tctgtttaag cgaataaatg ctcagaaagg cgttttgttt 
caagaggatc agattttgga ctggtttgta cagatatgtt tggccctgaa acatgtacat 
gatagaaaaa ttcttcatcg agacattaaa tctcagaaca tatttttaac taaagatgga 
acagtacaac ttggagattt tggaattgct agagttctta atagtactgt agagctggct 
cgaacttgca tagggacccc atactacttg tcacctgaaa tctgtgaaaa caaaccttac 
aataataaaa gtgacatttg ggctctgggg tgtgtccttt atgagctgtg tacacttaaa 
catgcttttg aagctggcag tatgaaaaac ctggtactga agataatatc tggatctttt 
ccacctgtgt ctttgcatta ttcctatgat ctccgcagtt tggtgtctca gttatttaaa 
agaaatccta gggatagacc atcagtcaac tccatattgg agaaaggttt tatagccaaa 
cgcattgaaa agtttctctc tcctcagctt attgcagaag aattttgtct aaaaacattt 
tcgaagtttg gatcacagcc tataccagct aaaagaccag cttcaggaca aaactcgatt 
tctgttatgc ctgctcagaa aattacaaag cctgccgcta aatatggaat acctttagca 
tataagaaat atggagataa aaaattacac gaaaagaaac cactgcaaaa acataaacag 
gcccatcaaa ctccagagaa gagagtgaat actggagaag aaaggaggaa aatatctgag 
gaagcagcaa gaaagagaag gctggaattt attgaaaaag aaaagaaaca aaaggatcag 
attattagtt taatgaaggc tgaacaaatg aaaaggcaag aaaaggaaag gttggaaaga 1200 
ataaataggg ccagggaaca aggatggaga aatgtgctaa gtgctggtgg aagtggtgaa 1260 
gtaaaggctc cttttctggg cagtggaggg actatagctc catcatcttt ttcttctcga 1320 
ggacagtatg aacattacca tgccattttt gaccaaatgc agcaacaaag agcagaagat 
aatgaagcta aatggaaaag agaaatatat ggtcgaggtc ttccagaaag gcaaaaaggg 
cagctagctg tagaaagagc taaacaagta gaagagttcc tgcagcgaaa acgggaagct 
atgcagaata aagctcgagc cgaaggacat atggtttatc tggcaagact gaggcaaata 
agactacaga atttcaatga gcgccaacag attaaagcca aacttcgtgg tgaaaagaaa 
gaagctaatc attctgaagg acaagaagga agtgaagagg ctgacatgag gcgcaaaaaa 
atcgaatcac tgaaggccca tgcaaatgca cgtgctgctg tactaaaaga acaactagaa 
cgaaagagaa aggaggctta tgagagagaa aaaaaagtgt gggaagagca tttggtggct 
aaaggagtta agagttctga tgtttctcca cctttgggac agcatgaaac aggtggctct 
ccatcaaagc aacagatgag atctgttatt tctgtaactt cagctttgaa agaagttggc 
gtggacagta gtttaactga tacccgggaa acttcagaag agatgcaaaa gaccaacaat 
gctatttcaa gtaagcgaga aatacttcgc agattaaatg aaaatcttaa agctcaagaa 
gatgaaaaag gaatgcagaa tctctctgat acttttgaga taaatgttca tgaagatgcc 
aaagagcatg aaaaagaaaa atcagtttca tctgatcgca agaagtggga ggcaggaggt 
caacttgtga ttcctctgga tgagttaaca ctagatacat ccttctctac aactgaaaga 
catacagtgg gagaagttat taaattaggt cctaatggat ctccaagaag agcctggggg 
aaaagtccga cagattctgt tctaaagata cttggagaag ctgaactaca acttcagaca 
gaactattag aaaatacaac tattagaagt gagatttctc ccgaagggga aaagtacaaa 
cccttaatta ctggagaaaa aaaagtacaa tgtatttcac atgaaataaa cccatcagct 
attgttgatt ctcctgttga gacaaaaagt cccgagttca gtgaggcatc tccacagatg 
tcattgaaac tggaaggaaa tttagaagaa cctgatgatt tggaaacaga aattctacaa 
gagccaagtg gaacaaacaa agatgagagc ttgccatgca ctattactga tgtgtggatt 
agtgaggaaa aagaaacaaa ggaaactcag tcggcagata ggatcaccat tcaggaaaat 
gaagtttctg aagatggagt ctcgagtact gtggaccaac ttagtgacat tcatatagag 
cctggaacca atgattctca gcactctaaa tgtgatgtag ataagtctgt gcaaccggaa 
ccatttttcc ataaggtggt tcattctgaa cacttgaact tagtccctca agttcaatca 
gttcagtgtt caccagaaga atcctttgca tttcgatctc actcgcattt accaccaaaa 
aataaaaaca agaattcctt gctgattgga ctttcaactg gtctgtttga tgcaaacaac 
ccaaagatgt taaggacatg ttcacttcca gatctctcaa agctgttcag aacccttatg 
gatgttccca ccgtaggaga tgttcgtcaa gacaatcttg aaatagatga aattaaagat 
gaaaacatta aagaaggacc ttctgattct gaagacattg tgtttgaaga aactgacaca 
gatttacaag agctgcaggc ctcgatggaa cagttactta gggaacaacc tggtgaagaa 
tacagtgaag aagaagagtc agtcttgaag aacagtgatg tggagccaac tgcaaatggg 
acagatgtgg cagatgaaga tgacaatccc agtagtgaaa gtgccctgaa cgaagaatgg 
cactcagata acagtgatgg tgaaattgct agtgaatgtg aatgcgatag tgtctttaac 
catttagagg aactgagact tcatctggag caggaaatgg gctttgaaaa attctttgag 
gtttatgaga aaataaaggc tattcatgaa gatgaagatg aaaatattga aatttgttca 
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1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
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aaaatagttc aaaatatttt gggaaatgaa catcagcatc tttatgccaa gattcttcat 3600 
ttagtcatgg cagatggagc ctaccaagaa gataatgatg aataa 3645 

<210> 4 

<211> 1214 

<212> PRT 

<213> homo sapiens 



<400> 4 



Met 


Glu 


Lvs 


Tvr 


Val 


Arg 


Leu 


Gin 


Lys 


He 


Gly 


Glu 


Gly Ser Phe Gly 


1 








5 










10 






15 


Lvs 

Jr 


Ala 


He 


Leu 


Val 


Lys 


Ser 


Thr 


Glu 


Asp 


Gly 


Arg 


Gin Tyr Val He 








20 










25 








30 


Lys 


Glu 


He 


Asn 


He 


Ser 


Ara 


Met 


Ser 


Ser 


Lvs 


Glu 


Arg Glu Glu Ser 






35 










40 










45 


Arg 


Arg 


Glu 


Val 


Ala 


Val 


Leu 


Ala 


Asn 


Met 


Lvs 


His 


Pro Asn He Val 




50 










55 










60 




Gin 


Tvr 


Ara 


Glu 


Ser 


Phe 


Glu 


Glu 


Asn 


Glv 


Ser 


Leu 


Tyr He Val Met 


65 










70 










75 




80 


Asp 


Tvr 


Cvs 


Glu 


Gly 


Gly 


Asp 


Leu 


Phe 


Lvs 


Arg 


He 


Asn Ala Gin Lys 










85 










90 






95 


Glv 


Val 


Leu 


Phe 


Gin 


Glu 


Asp 


Gin 


lie- 


Leu 


Asp 


Trp 


Phe Val Gin He 








100 










105 








110 


Cys 


Leu 


Ala 


Leu 


Lys 


His 


Val 


His 


Asp 


Arg 


Lys 


He 


Leu His Arg Asp 






115 










120 










125 


lie 


Lys 


Ser 


Gin 


Asn 


He 


Phe 


Leu 


Thr 


Lys 


Asp 


Glv 


Thr Val Gin Leu 




130 










135 










140 




Glv 


Asp 


Phe 


Glv 


He 


Ala 


Ara 


Val 


Leu 


Asn 


Ser 


Thr 


Val Glu Leu Ala 


145 










150 










155 




160 


Ara 


Thr 


Cvs 


He 


Glv 


Thr 


Pro 


Tvr 


Tyr 


Leu 


Ser 


Pro 


Glu He Cys Glu 










165 










170 






175 


Asn 


Lvs 

Jr w» 


Pro 


Tvr 


Asn 


Asn 


Lvs 


Ser 


Asp 


He 


Trp 


Ala 


Leu Gly Cys Val 








180 










185 








190 


Leu 


Tvr 


Glu 


Leu 


Cvs 


Thr 


Leu 


Lvs 


His 


Ala 


Phe 


Glu 


Ala Gly Ser Met 






195 










200 










205 


Lys 


Asn 


Leu 


Val 


Leu 


Lys 


He 


He 


Ser 


Gly 


Ser 


Phe 


Pro Pro Val Ser 




210 










215 










220 




Leu 


His 


Tyr 


Ser 


Tyr 


Asp 


Leu 


Arg 


Ser 


Leu 


Val 


Ser 


Gin Leu Phe Lys 


225 










230 










235 




240 


Arg 


Asn 


Pro 


Arg 


Asp 


Arg 


Pro 


Ser 


Val 


Asn 


Ser 


He 


Leu Glu Lys Gly 










245 










250 






255 


Phe 


He 


Ala 


Lys 


Arg 


He 


Glu 


Lys 


Phe 


Leu 


Ser 


Pro 


Gin Leu lie Ala 








260 










265 








270 


Glu 


Glu 


Phe 


Cys 


Leu 


Lys 


Thr 


Phe 


Ser* Lys 


Phe 


Gly 


Ser Gin Pro He 






275 










280 










285 


Pro 


Ala 


Lys 


Arg 


Pro 


Ala 


Ser 


Gly 


Gin 


Asn 


Ser 


He 


Ser Val Met Pro 




290 










295 










300 




Ala 


Gin 


Lys 


He 


Thr 


Lys 


Pro 


Ala 


Ala 


Lys 


Tyr 


Gly 


He Pro Leu Ala 


305 










310 










315 




320 


Tyr 


Lys 


Lys 


Tyr 


Gly 


Asp 


Lys 


Lys 


Leu 


His 


Glu 


Lys 


Lys Pro Leu Gin 










325 










330 






335 


Lys 


His 


Lys 


Gin 


Ala 


His 


Gin 


Thr 


Pro 


Glu 


Lys 


Arg 


Val Asn Thr Gly 








340 










345 








350 


Glu 


Glu 


Arg 


Arg 


Lys 


He 


Ser 


Glu 


Glu 


Ala 


Ala 


Arg 


Lys Arg Arg Leu 






355 










360 










365 


Glu 


Phe 


He 


Glu 


Lys 


Glu 


Lys 


Lys 


Gin 


Lys 


Asp 


Gin 


He He Ser Leu 
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370 
Met Lys 
385 

lie Asn 

Gly Ser 

Ala Pro 

He Phe 
450 
Trp Lys 
465 

Gin Leu 

Lys Arg 

Tyr Leu 

Gin Gin 
530 

Ser Glu 
545 

He Glu 

Glu Gin 

Val Trp 

Ser Pro 
610 
Gin Met 
625 

Val Asp 

Lys Thr 

Asn Glu 

Ser Asp 
690 
Lys Glu 
705 

Gin Leu 

Thr Thr 

Gly Ser 

Lys He 
770 
Asn Thr 
785 

Pro Leu 



Ala Glu 

Arg Ala 

Gly Glu 
420 
Ser Ser 
435 

Asp Gin 

Arg Glu 

Ala Val 

Glu Ala 
500 
Ala Arg 
515 

He Lys 

Gly Gin 

Ser Leu 

Leu Glu 
580 
Glu Glu 
595 

Pro Leu 

Arg Ser 

Ser Ser 

Asn Asn 
660 
Asn Leu 
675 

Thr Phe 

Lys Ser 

Val lie 

Glu Arg 
740 
Pro Arg 
755 

Leu Gly 



Gin Met 
390 
Arg Glu 
405 

Val Lys 
Phe Ser 
Met Gin 



375 

Lys Arg Gin 

Gin Gly Trp 

Ala Pro Phe 
425 

Ser Arg Gly 

440 
Gin Gin Arg 
455 

Gly Arg Gly 



He Tyr 
470 

Glu Arg Ala Lys Gin 
485 

Met Gin 



Thr He 
He Thr 
Asn Pro Ser Ala 



Leu Arg 

Ala Lys 

Glu Gly 
550 
Lys Ala 
565 

Arg Lys 

His Leu 

Gly Gin 

Val He 
630 
Leu Thr 
645 

Ala He 

Lys Ala 

Glu He 

Val Ser 
710 
Pro Leu 
725 

His Thr 

Arg Ala 

Glu Ala 

Arg Ser 
790 
Gly Glu 
805 

He Val 



Asn Lys Ala 
505 

Gin He Arg 

520 
Leu Arg Gly 
535 

Ser Glu Glu 

His Ala Asn 

Arg Lys Glu 
585 

Val Ala Lys 
600 

His Glu Thr 
615 

Ser Val Thr 

Asp Thr Arg 

Ser Ser Lys 
665 

Gin Glu Asp 
680 

Asn Val His 
695 

Ser Asp Arg 

Asp Glu Leu 

Val Gly Glu 
745 

Trp Gly Lys 

760 
Glu Leu Gin 
775 

Glu He Ser 
Lys Lys Val 
Asp Ser Pro 



Glu Lys 
395 
Arg Asn 
410 

Leu Gly 

Gin Tyr 

Ala Glu 

Leu Pro 
475 
Val Glu 
490 

Arg Ala 

Leu Gin 

Glu Lys 

Ala Asp 
555 
Ala Arg 
570 

Ala Tyr 

Gly Val 

Gly Gly 

Ser Ala 
635 
Glu Thr 
650 

Arg Glu 

Glu Lys 

Glu Asp 

Lys Lys 
715 
Thr Leu 
730 

Val He 

Ser Pro 

Leu Gin 

Pro Glu 
795 
Gin Cys 
810 

Val Glu 



380 

Glu Arg 
Val Leu 
Ser Gly 



Leu Glu Arg 
400 

Ser Ala Gly 

415 
Gly Thr He 
430 

Tyr His Ala 



Glu His 
445 

Asp Asn Glu Ala Lys 
460 

Glu Arg 



Glu Phe 

Glu Gly 

Asn Phe 
525 
Lys Glu 
540 

Met Arg 

Ala Ala 

Glu Arg 

Lys Ser 
605 
Ser Pro 
620 

Leu Lys 

Ser Glu 

He Leu 

Gly Met 
685 
Ala Lys 
700 

Trp Glu 

Asp Thr 

Lys Leu 

Thr Asp 
765 
Thr Glu 
780 

Gly Glu 
He Ser 
Thr Lys 



Gin Lys Gly 
480 

Leu Gin Arg 

4 95 
His Met Val 
510 

Asn Glu Arg 

Ala Asn His 

Arg Lys Lys 
560 

Val Leu Lys 

575 
Glu Lys Lys 
590 

Ser Asp Val 

Ser Lys Gin 

Glu Val Gly 
640 

Glu Met Gin 
655 

Arg Arg Leu 
670 

Gin Asn Leu 

Glu His Glu 

Ala Gly Gly 
720 

Ser Phe Ser 

735 
Gly Pro Asn 
750 

Ser Val Leu 

Leu Leu Glu 

Lys Tyr Lys 
800 

His Glu He 

815 
Ser Pro Glu 
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820 



825 



830 



Phe Ser Glu Ala Ser Pro Gin Met Ser Leu Lys Leu Glu Gly Asn Leu 
835 840 845 



Glu 


Glu 


Pro 


Asp 


Asp 


Leu 


Glu 


Thr 


Glu 


He 


Leu 


Gin 


Glu 


Pro 


Ser 


Gly 




850 










855 










860 










Thr 


Asn 


Lys 


Asp 


Glu 


Ser 


Leu 


Pro 


Cys 


Thr 


He 


Thr 


Asp 


Val 


Trp 


He 


865 










870 










875 










880 


Ser~ 


Glu 


Glu 


Lys 


Glu 


Thr 


Lys 


Glu 


Thr 


Gin 


Ser 


Ala 


Asp 


Arg 


He 


Thr 










885 










890 










895 




lie 


Gin 


Glu 


Asn 


Glu 


Val 


Ser 


Glu 


Asp 


Gly 


Val 


Ser 


Ser 


Thr 


Val 


Asp 








900 










905 










910 






Gin 


Leu 


Ser 


Asp 


He 


His 


He 


Glu 


Pro 


Gly 


Thr 


Asn 


Asp 


Ser 


Gin 


His 






915 










920 










925 








Ser 


Lys 


Cys 


Asp 


Val 


Asp 


Lys 


Ser 


Val 


Gin 


Pro 


Glu 


Pro 


Phe 


Phe 


His 




930 










935 










940 










Lys 


Val 


Val 


His 


Ser 


Glu 


His 


Leu 


Asn 


Leu 


val 


Pro 


Gin 


Val 


Gin 


Ser 



945 950 955 960 

Val Gin Cys Ser Pro Glu Glu Ser Phe Ala Phe Arg Ser His Ser His 

965 970 975 

Leu Pro Pro Lys Asn Lys Asn Lys Asn Ser Leu Leu He Gly Leu Ser 

980 985 990 

Thr Gly Leu Phe Asp Ala Asn Asn Pro Lys Met Leu Arg Thr Cys Ser 

995 1000 1005 

Leu Pro Asp Leu Ser Lys Leu Phe Arg Thr Leu Met Asp Val Pro Thr 

1010 1015 1020 

Val Gly Asp Val Arg Gin Asp Asn Leu Glu He Asp Glu He Lys Asp 
1025 1030 1035 1041 

Glu Asn He Lys Glu Gly Pro Ser Asp Ser Glu Asp He Val Phe Glu 

1045 1050 1055 

Glu Thr Asp Thr Asp Leu Gin Glu Leu Gin Ala Ser Met Glu Gin Leu 

1060 1065 1070 

Leu Arg Glu Gin Pro Gly Glu Glu Tyr Ser Glu Glu Glu Glu Ser Val 

1075 ' 1080 1085 

Leu Lys Asn Ser Asp Val Glu Pro Thr Ala Asn Gly Thr Asp Val Ala 

1090 1095 1100 

Asp Glu Asp Asp Asn Pro Ser Ser Glu Ser Ala Leu Asn Glu Glu Trp 
1105 1110 1115 1121 

His Ser Asp Asn Ser Asp Gly Glu He Ala Ser Glu Cys Glu Cys Asp 

1125 1130 1135 

Ser Val Phe Asn His Leu Glu Glu Leu Arg Leu His Leu Glu Gin Glu 

1140 1145 1150 

Met Gly Phe Glu Lys Phe Phe Glu Val Tyr Glu Lys He Lys Ala He 

1155 1160 1165 

His Glu Asp Glu Asp Glu Asn lie Glu He Cys Ser Lys lie Val Gin 

1170 1175 1180 

Asn He Leu Gly Asn Glu His Gin His Leu Tyr Ala Lys He Leu His 
1185 1190 1195 1201 

Leu Val Met Ala Asp Gly Ala Tyr Gin Glu Asp Asn Asp Glu 



<210> 5 

<211> 3024 

<212> DNA • 

<213> homo sapiens 

<400> 5 



1205 



1210 
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atgaaaaacc tggtactgaa gataatatct ggatcttttc cacctgtgtc tttgcattat 60 

tcctatgatc tccgcagttt ggtgtctcag ttatttaaaa gaaatcctag ggatagacca 120 

tcagtcaact ccatattgga gaaaggtttt atagccaaac gcattgaaaa gtttctctct 180 

cctcagctta ttgcagaaga attttgtcta aaaacatttt cgaagtttgg atcacagcct 240 

ataccagcta aaagaccagc ttcaggacaa aactcgattt ctgttatgcc tgctcagaaa 300 

attacaaagc ctgccgctaa atatggaata cctttagcat ataagaaata tggagataaa 360 

aaattacacg aaaagaaacc actgcaaaaa cataaacagg cccatcaaac tccagagaag 420 

agagtgaata ctggagaaga aaggaggaaa atatctgagg aagcagcaag aaagagaagg 480 

ctggaattta ttgaaaaaga aaagaaacaa aaggatcaga ttattagttt aatgaaggct 540 

gaacaaatga aaaggcaaga aaaggaaagg ttggaaagaa taaatagggc cagggaacaa 600 

ggatggagaa atgtgctaag tgctggtgga agtggtgaag taaaggctcc ttttctgggc 660 

agtggaggga ctatagctcc atcatctttt tcttctcgag gacagtatga acattaccat 720 

gccatttttg accaaatgca gcaacaaaga gcagaagata atgaagctaa atggaaaaga 780 

gaaatatatg gtcgaggtct tccagaaagg caaaaagggc agctagctgt agaaagagct 840 

aaacaagtag aagagttcct gcagcgaaaa cgggaagcta tgcagaataa agctcgagcc 900 

gaaggacata tggtttatct ggcaagactg aggcaaataa gactacagaa tttcaatgag 960 

cgccaacaga ttaaagccaa acttcgtggt gaaaagaaag aagctaatca ttctgaagga 1020 

caagaaggaa gtgaagaggc tgacatgagg cgcaaaaaaa tcgaatcact gaaggcccat 1080 

gcaaatgcac gtgctgctgt actaaaagaa caactagaac gaaagagaaa ggaggcttat 1140 

gagagagaaa aaaaagtgtg ggaagagcat ttggtggcta aaggagttaa gagttctgat 1200 

gtttctccac ctttgggaca gcatgaaaca ggtggctctc catcaaagca acagatgaga 1260 

tctgttattt ctgtaacttc agctttgaaa gaagttggcg tggacagtag tttaactgat 1320 

acccgggaaa cttcagaaga gatgcaaaag accaacaatg ctatttcaag taagcgagaa 1380 

atacttcgca gattaaatga aaatcttaaa gctcaagaag atgaaaaagg aatgcagaat 1440 

ctctctgata cttttgagat aaatgttcat gaagatgcca aagagcatga aaaagaaaaa 1500 

tcagtttcat ctgatcgcaa gaagtgggag gcaggaggtc aacttgtgat tcctctggat 1560 

gagttaacac tagatacatc cttctctaca actgaaagac atacagtggg agaagttatt 1620 

aaattaggtc ctaatggatc tccaagaaga gcctggggga aaagtccgac agattctgtt 1680 

ctaaagatac ttggagaagc tgaactacaa cttcagacag aactattaga aaatacaact 1740 

attagaagtg agatttctcc cgaaggggaa aagtacaaac ccttaattac tggagaaaaa 1800 

aaagtacaat gtatttcaca tgaaataaac ccatcagcta ttgttgattc tcctgttgag 1860 

acaaaaagtc ccgagttcag tgaggcatct ccacagatgt cattgaaact ggaaggaaat 1920 

ttagaagaac ctgatgattt ggaaa'cagaa attctacaag agccaagtgg aacaaacaaa 1980 

gatgagagct tgccatgcac tattactgat gtgtggatta gtgaggaaaa agaaacaaag 2040 

gaaactcagt cggcagatag gatcaccatt caggaaaatg aagtttctga agatggagtc 2100 

tcgagtactg tggaccaact tagtgacatt catatagagc ctggaaccaa tgattctcag 2160 

cactctaaat gtgatgtaga taagtctgtg caaccggaac catttttcca taaggtggtt 2220 

cattctgaac acttgaactt agtccctcaa gttcaatcag ttcagtgttc accagaagaa 2280 

tcctttgcat ttcgatctca ctcgcattta ccaccaaaaa ataaaaacaa gaattccttg 2340 

ctgattggac tttcaactgg tctgtttgat gcaaacaacc caaagatgtt aaggacatgt 2400 

tcacttccag atctctcaaa gctgttcaga acccttatgg atgttcccac cgtaggagat 2460 

gttcgtcaag acaatcttga aatagatgaa attaaagatg aaaacattaa agaaggacct 2520 

tctgattctg aagacattgt gtttgaagaa actgacacag atttacaaga gctgcaggcc 2580 

tcgatggaac agttacttag ggaacaacct ggtgaagaat acagtgaaga agaagagtca 2640 

gtcttgaaga acagtgatgt ggagccaact gcaaatggga cagatgtggc agatgaagat 2700 

gacaatccca gtagtgaaag tgccctgaac gaagaatggc actcagataa cagtgatggt 2760 

gaaattgcta gtgaatgtga atgcgatagt gtctttaacc atttagagga actgagactt 2820 

catctggagc aggaaatggg ctttgaaaaa ttctttgagg tttatgagaa aataaaggct 2880 

attcatgaag atgaagatga aaatattgaa atttgttcaa aaatagttca aaatattttg 2940 

ggaaatgaac atcagcatct ttatgccaag attcttcatt tagtcatggc agatggagcc 3000 

taccaagaag ataatgatga ataa 3024 

<210> 6 
<211> 1007 
<212> PRT 

<213> homo sapiens 
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<400> 6 



Met 


Lys 


Asn 


Leu 


Val 


Leu 


Lys 


He 


He 


Ser 


Gly 


Ser 


Phe 


Pro 


Pro 


Val 


1 








5 










10 










15 




Ser 


Leu 


His 


Tyr 


Ser 


Tyr 


Asp 


Leu 


Arg 


Ser 


Leu 


Val 


Ser 


Gin 


Leu 


Phe 








20 










25 










30 






Lys 


Arg 


Asn 


Pro 


Arg 


Asp 


Arg 


Pro 


Ser 


Val 


Asn 


Ser 


lie 


Leu 


Glu 


Lys 






35 










40 










45 








Gly 


Phe 


He 


Ala 


Lys 


Arg 


He 


Glu 


Lys 


Phe 


Leu 


Ser 


Pro 


Gin 


Leu 


He 




50 










55 










60 










Ala 


Glu 


Glu 


Phe 


Cys 


Leu 


Lys 


Thr 


Phe 


Ser 


Lys 


Phe 


Gly 


Ser 


Gin 


Pro 


65 










70 










75 










80 


He 


Pro 


Ala 


Lys 


Arg 


Pro 


Ala 


Ser 


Gly 


Gin 


Asn 


Ser 


He 


Ser 


Val 


Met 










85 










90 










95 




Pro 


Ala 


Gin 


Lys 


He 


Thr 


Lys 


Pro 


Ala 


Ala 


Lys 


Tyr 


Gly 


lie 


Pro 


Leu 








100 










105 










110 






Ala 


Tyr 


Lys 


Lys 


Tyr 


Gly 


Asp 


Lys 


Lys 


Leu 


His 


Glu 


Lys 


Lys 


Pro 


Leu 






115 










120 










125 








Gin 


Lys 


His 


Lys 


Gin 


Ala 


His 


Gin 


Thr 


Pro 


Glu 


Lys 


Arg 


Val 


Asn 


Thr 




130 










135 










140 










Gly 


Glu 


Glu 


Arg 


Arg 


Lys 


He 


Ser 


Glu 


Glu 


Ala 


Ala 


Arg 


Lys 


Arg 


Arg 


145 










150 










155 










160 


Leu 


Glu 


Phe 


He 


Glu 


Lys 


Glu 


Lys 


Lys 


Gin 


Lys 


Asp 


Gin 


lie 


lie 


Ser 










165 










170 










175 




Leu 


Met 


Lys 


Ala 


Glu 


Gin 


Met 


Lys 


Arg 


Gin 


Glu 


Lys 


Glu 


Arg 


Leu 


Glu 








180 










185 










190 






Arg 


He 


Asn 


Arg 


Ala 


Arg 


Glu 


Gin 


Gly 


Trp 


Arg 


Asn 


Val 


Leu 


Ser 


Ala 






195 










200 










205 








Gly 


Gly 


Ser 


Gly 


Glu 


Val 


Lys 


Ala 


Pro 


Phe 


Leu 


Gly 


Ser 


Gly 


Gly 


Thr 




210 










215 










220 










He 


Ala 


Pro 


Ser 


Ser 


Phe 


Ser 


Ser 


Arg 


Gly 


Gin 


Tyr 


Glu 


His 


Tyr 


His 


225 










230 










235 










240 


Ala 


lie 


Phe 


Asp 


Gin 


Met 


Gin 


£ln 


Gin 


Arg 


Ala 


Glu 


Asp 


Asn 


Glu 


Ala 










245 










250 










255 




Lys 


Trp 


Lys 


Arg 


Glu 


He 


Tyr 


Gly 


Arg 


Gly 


Leu 


Pro 


Glu 


Arg 


Gin 


Lys 








260 










265 










270 






Gly 


Gin 


Leu 


Ala 


Val 


Glu 


Arg 


Ala 


Lvs 


Gin 


Val 


Glu 


Glu 


Phe 


Leu 


Gin 






275 










280 










285 








Arg 


Lys 


Arg 


Glu 


Ala 


Met 


Gin 


Asn 


Lys 


Ala 


Arg 


Ala 


Glu 


Gly 


His 


Met 




290 










295 










300 










Val 


Tyr 


Leu 


Ala 


Arg 


Leu 


Arg 


Gin 


He 


Arg 


Leu 


Gin 


Asn 


Phe 


Asn 


Glu 


305 










310 










315 










320 


Arg 


Gin 


Gin 


He 


Lys 


Ala 


Lys 


Leu 


Arg 


Gly 


Glu 


Lys 


Lvs 


Glu 


Ala 


Asn 










325 










330 










335 




His 


Ser 


Glu 


Gly 


Gin 


Glu 


Gly 


Ser 


Glu 


Glu 


Ala 


Asp 


Met 


Arcr 


Arg 


Lys 








340 










345 










350 






Lys 


He 


Glu 


Ser 


Leu 


Lys 


Ala 


His 


Ala 


Asn 


Ala 


Arg 


Ala 


Ala 


Val 


Leu 






355 










360 










365 








Lys 


Glu 


Gin 


Leu 


Glu 


Arg 


Lys 


Arg 


Lys 


Glu 


Ala 


Tyr 


Glu 


Arg 


Glu 


Lys 




370 










375 










380 










Lys 


Val 


Trp 


Glu 


Glu 


His 


Leu 


Val 


Ala 


Lys 


Gly 


Val 


Lys 


Ser 


Ser 


Asp 


385 










390 










395 










400 


Val 


Ser 


Pro 


Pro 


Leu 


Gly 


Gin 


His 


Glu 


Thr 


Gly 


Gly 


Ser 


Pro 


Ser 


Lys 










405 










410 










415 




Gin 


Gin 


Met 


Arg 


Ser 


Val 


He 


Ser 


Val 


Thr 


Ser 


Ala 


Leu 


Lys 


Glu 


Val 








420 










425 










430 






Gly 


Val 


Asp 


Ser 


Ser 


Leu 


Thr 


Asp 


Thr 


Arg 


Glu 


Thr 


Ser 


Glu 


Glu 


Met 
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Gin Lys 
450 
Leu Asn 
465 

Leu Ser 

Glu Lys 

Gly Gin 

Ser Thr 
530 
Asn Gly 
545 

Leu Lys 

Glu Asn 

Lys Pro 

lie Asn 
610 
Glu Phe 
625 

Leu Glu 

Gly Thr 

lie Ser 

Thr lie 
690 
Asp Gin 
705 

His Ser 

His Lys 

Ser Val 

His Leu 
770 
Ser Thr 
785 

Ser Leu 

Thr Val 

Asp Glu 

Glu Glu 
850 
Leu Leu 
865 

Val Leu 



435 

Thr Asn 

Glu Asn 

Asp Thr 

Glu Lys 
500 
Leu Val 
515 

Thr Glu 

Ser Pro 

lie Leu 

Thr Thr 
580 
Leu lie 
595 

Pro Ser 

Ser Glu 

Glu, Pro 

Asn Lys 
660 
Glu Glu 
675 

Gin Glu 

Leu Ser 

Lys Cys 

Val Val 
740 
Gin Cys 
755 

Pro Pro 

Gly Leu 

Pro Asp 

Gly Asp 
820 
Asn lie 
835 

Thr Asp 
Arg Glu 
Lys Asn 



Asn Ala 

Leu Lys 
470 
Phe Glu 
485 

Ser Val 

He Pro 

Arg His 

Arg Arg 
550 
Gly Glu 
565 

He Arg 

Thr Gly 

Ala He 

Ala Ser 
630 
Asp Asp 
645 

Asp Glu 

Lys Glu 

Asn Glu 

Asp He 
710 
Asp Val 
725 

His Ser 

Ser Pro 

Lys Asn 

Phe Asp 
790 
Leu Ser 
805 

Val Arg 

Lys Glu 

Thr Asp 

Gin Pro 
870 
Ser Asp 



440 
He Ser 
455 

Ala Gin 

He Asn 

Ser Ser 

Leu Asp 
520 
Thr Val 
535 

Ala Trp 

Ala Glu 

Ser Glu 

Glu Lys 
600 
Val Asp 
615 

Pro Gin 

Leu Glu 

Ser Leu 

Thr Lys 
680 
Val Ser 
695" 

His He 

Asp Lys 

Glu His 

Glu Glu 
760 
Lys Asn 
775 

Ala Asn 

Lys Leu 

Gin Asp 

Gly Pro 
840 
Leu Gin 
855 

Gly Glu 



Ser Lys 

Glu Asp 

Val His 
490 
Asp Arg 
505 

Glu Leu 

Gly Glu 

Gly Lys 

Leu Gin 
570 
He Ser 
585 

Lys Val 

Ser Pro 

Met Ser 

Thr Glu 
650 
Pro Cys 
665 

Glu Thr 

Glu Asp 

Glu Pro 

Ser Val 
730 
Leu Asn 
745 

Ser Phe 

Lys Asn 

Asn Pro 

Phe Arg 
810 
Asn Leu 
825 

Ser Asp 



Glu Leu 
Glu Tyr 
Val Glu Pro Thr 



445 

Arg Glu He Leu Arg Arg 
460 

Glu Lys Gly Met Gin Asn 
475 480 
Glu Asp Ala Lys Glu His 
495 

Lys Lys Trp Glu Ala Gly 
510 

Thr Leu Asp Thr Ser Phe 
525 

Val He Lys Leu Gly Pro 
540 

Ser Pro Thr Asp Ser Val 
555 560 
Leu Gin Thr Glu Leu Leu 
575 

Pro Glu Gly Glu Lys Tyr 
590 

Gin Cys He Ser His Glu. 
605 

Val Glu Thr Lys Ser Pro 
620 

Leu Lys Leu Glu Gly Asn 
635 640 
He Leu Gin Glu Pro Ser 
655 

Thr He Thr Asp Val Trp 
670 

Gin Ser Ala Asp Arg He 
685 

Gly Val Ser Ser Thr Val 
700 

Gly Thr Asn Asp Ser Gin 
715 720 
Gin Pro Glu Pro Phe Phe 
735 

Leu Val Pro Gin Val Gin 
750 

Ala Phe Arg Ser His Ser 
765 

Ser Leu Leu He Gly Leu 
780 

Lys Met Leu Arg Thr Cys 
795 . 800 

Thr Leu Met Asp Val Pro 
815 

Glu He Asp Glu He Lys 
830 

Ser Glu Asp lie Val Phe 
845 

Gin Ala Ser Met Glu Gin 
860 

Ser Glu Glu Glu Glu Ser 
875 880 
Ala Asn Gly Thr Asp Val 
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885 


890 








895 




Al CI C\J^J 


Glu 


Asp 


Asd Asn Pro Ser 


Ser Glu 


Ser Ala 


Leu 


Asn 


Glu 


Glu 




900 




905 






910 






Trn His 


Ser 


Asp 


Asn Ser Asd Glv 

null U J- ■» J 


Glu He 


Ala Ser 


Glu 


Cys 


Glu 


Cys 


915 




920 






925 








Asd Ser 


Val 


Phe 


Asn His Leu Glu 


Glu Leu 


Arg Leu 


His 


Leu 


Glu 


Gin 


930 






935 




940 










Glu Met 


Gly 


Phe 


Glu Lys Phe Phe 


Glu Val 


Tyr Glu 


Lys 


He 


Lys 


Ala 


945 




950 




955 








960 


He His 


Glu 


Asp 


Glu Asp Glu Asn 


He Glu 


He Cys 


Ser 


Lys 


He 


Val 






965 


970 








975 




Gin Asn 


He 


Leu 


Gly Asn Glu His 


Gin His 


Leu Tyr 


Ala 


Lys 


He 


Leu 






980 




985 






990 






His Leu 


Val 


Met 


Ala Asp Gly Ala 


Tyr Gin 


Glu Asp 


Asn 


Asp 


Glu 






995 




1000 




1005 







<210> 7 
<211> 891 
<212> DNA 
<213> homo sapiens 

<400> 7 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 



60 



600 
660 



ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 
gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 
ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggtg a 891 

<210> 8 
<211> 296 
<212> PRT 

<213> homo sapiens 
<400> 8 

Met Pro Ala Leu Ser Thr Gly Ser Gly Ser Asp Thr Gly Leu Tyr Glu 

15 10 15 

Leu Leu Ala Ala Leu Pro Ala Gin Leu Gin Pro His Val Asp Ser Gin 

20 25 30 

Glu Asp Leu Thr Phe Leu Trp Asp Met Phe Gly Glu Lys Ser Leu His 

35 40 45 

Ser Leu Val Lys He His Glu Lys Leu His Tyr Tyr Glu Lys Gin Ser 

50 55 60 

Pro Val Pro He Leu His Gly Ala Ala Ala Leu Ala Asp Asp Leu Ala 
65 70 75 80 

Glu Glu Leu Gin Asn Lys Pro Leu Asn Ser Glu He Arg Glu Leu Leu 
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85 90 95 

Lys Leu Leu Ser Lys Pro Asn Val Lys Ala Leu Leu Ser Val His Asp 

100 105 110 

Thr Val Ala Gin Lys Asn Tyr Asp Pro Val Leu Pro Pro Met Pro Glu 

115 120 125 

Asp lie Asp Asp Glu Glu Asp Ser Val Lys He He Arg Leu Val Lys 

130 135 140 

Asn Arg Glu Pro Leu Gly Ala Thr He Lys Lys Asp Glu Gin Thr Gly 
145 150 155 160 

Ala He lie Val Ala Arg He Met Arg Gly Gly Ala Ala Asp Arg Ser 

165 170 175 

Gly Leu He His Val Gly Asp Glu Leu Arg Glu Val Asn Gly He Pro 

180 185 190 

Val Glu Asp Lys Arg Pro Glu Glu He He Gin He Leu Ala Gin Ser 

195 200 205 

Gin Gly Ala He Thr Phe Lys He He Pro Gly Ser Lys Glu Glu Thr 

210 215 220 

Pro Ser Lys Glu Gly Lys Met Phe He Lys Ala Leu Phe Asp Tyr Asn 
225 230 235 240 

Pro Asn Glu Asp Lys Ala He Pro Cys Lys Glu Ala Gly Leu Ser Phe 

245 250 255 

Lys Lys Gly Asp He Leu Gin He Met Ser Gin Asp Asp Ala Thr Trp 

260 265 270 

Trp Gin Ala Lys His Glu Ala Asp Ala Asn Pro Arg Ala Gly Leu He 

275 280 285 

Pro Ser Lys His Phe Gin Glu Arg 
290 295 

<210> 9 

<211> 219 

<212> DNA 

<213> homo sapiens 

<400> 9 

atgaaacttt tcttccagat gtttatcaaa gccctctttg actataatcc taatgaggat 60 

aaggcaattc catgtaagga agctgggctt tctttcaaaa agggagatat tcttcagatt 120 

atgagccaag atgatgcaac ttggtggcaa gcgaaacacg aagctgatgc caaccccagg 180 

gcaggcttga tcccctcaaa gcatttccag gaaaggtga 219 



<210> 10 
<211> 72 ' 
<212> PRT 

<213> homo sapiens 



<400> 10 

Met Lys Leu Phe Phe Gin Met Phe He Lys Ala Leu Phe Asp Tyr Asn 

15 10 15 

Pro Asn Glu Asp Lys Ala He Pro Cys Lys Glu Ala Gly Leu Ser Phe 

20 25 30 

Lys Lys Gly Asp He Leu Gin He Met Ser Gin Asp Asp Ala Thr Trp 

35 40 45 

Trp Gin Ala Lys His Glu Ala Asp Ala Asn Pro Arg Ala Gly Leu He 

50 55 60 

Pro Ser Lys His Phe Gin Glu Arg 
65 70 
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<210> 11 

<211> 957 

<212> DNA 

<213> homo sapiens 

<400> 11 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat '720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atcctaa 957 

<210> 12 

<211> 318 

<212> PRT ' 

<213> homo sapiens 



<400> 12 



Met 


Pro 


Ala 


Leu 


Ser 


Thr 


Gly 


Ser Gly 


Ser 


Asp 


Thr 


Gly 


Leu 


Tyr 


Glu 


1 








5 










10 










15 




Leu 


Leu 


Ala 


Ala 


Leu 


Pro 


Ala 


Gin 


Leu 


Gin 


Pro 


His 


Val 


Asp 


Ser 


Gin 








20 










'25 










30 






Glu 


Asp 


Leu 


Thr 


Phe 


Leu 


Trp 


Asp 


Met 


Phe 


Gly 


Glu 


Lys 


Ser 


Leu 


His 






35 










40 










45 








Ser 


Leu 


Val 


Lys 


He 


His 


Glu 


Lys 


Leu 


His 


Tyr 


Tyr 


Glu 


Lys 


Gin 


Ser 




50 










55 










60 










Pro 


Val 


Pro 


He 


Leu 


His 


Gly 


Ala 


Ala 


Ala 


Leu 


Ala 


Asp 


Asp 


Leu 


Ala 


65 










70 










75 










80 


Glu 


Glu 


Leu 


Gin 


Asn 


Lys 


Pro 


Leu 


Asn 


Ser 


Glu 


He 


Arg 


Glu 


Leu 


Leu 










85 










90 










95 




Lys 


Leu 


Leu 


Ser 


Lys 


Pro 


Asn 


Val 


Lys 


Ala 


Leu 


Leu 


Ser 


Val 


His 


Asp 








100 










105 










110 






Thr 


Val 


Ala 


Gin 


Lys 


Asn 


Tyr 


Asp 


Pro 


Val 


Leu 


Pro 


Pro 


Met 


Pro 


Glu 






115 










120 










125 








Asp 


He 


Asp 


Asp 


Glu 


Glu 


Asp 


Ser 


Val 


Lys 


He 


He 


Arg 


Leu 


Val 


Lys 




130 










135 










140 










Asn 


Arg 


Glu 


Pro 


Leu 


Gly 


Ala 


Thr 


He 


Lys 


Lys 


Asp 


Glu 


Gin 


Thr 


Gly 


145 










150 










155 










160 


Ala 


He 


He 


Val 


Ala 


Arg 


He 


Met 


Arg 


Gly 


Gly 


Ala 


Ala 


Asp 


Arg 


Ser 










165 










170 










175 




Gly 


Leu 


lie 


His 


Val 


Gly 


Asp 


Glu 


Leu 


Arg 


Glu 


Val 


Asn 


Gly 


He 


Pro 








180 










185 










190 






Val 


Glu 


Asp 


Lys 


Arg 


Pro 


Glu 


Glu 


He 


lie 


Gin 


He 


Leu 


Ala 


Gin 


Ser 






195 










200 










205 








Gin 


Gly 


Ala 


He 


Thr 


Phe 


Lys 


He 


He 


Pro 


Gly 


Ser 


Lys 


Glu 


Glu 


Thr 
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210 




215 










220 










Pro 


Ser 


T.v<3 Gl n m \r TiVQ 

JJ jr O VJ JL LI wX y U y O 


Met 


Phe 


He 


Lys 


Ala 


Leu 


Phe 


Asp 




Asn 


225 




230 










235 










240 


Pro 


Asn 


Glu Asp Lys Ala 


He 


Pro 


Cys 


Lys 


Glu 


Ala 


Gly 


Leu 


Ser 


Phe 






245 








250 










255 




Lys 


Lys 


Gly Asp He Leu 


Gin 


He 


Met 


Ser 


Gin 


Asp 


Asp 


Ala 


Thr 


Trp 






260 






265 










270 






Trp 


Gin 


Ala Lys His Glu 


Ala 


Asp 


Ala 


Asn 


Pro 


Arg 


Ala 


Gly 


Leu 


He 






275 




280 










285 








Pro 


Ser 


Lys His Phe Gin 


Glu 


Arg 


Arg 


Leu 


Ala 


Leu 


Arg 


Arg 


Pro 


Glu 




290 




295 










300 










lie 


Leu 


Val Gin Pro Leu 


Lys 


Val 


Ser 


Asn 


Arg 


Lys 


Ser 


Ser 







305 310 315 



<210> 13 
<211> 285 
<212> DNA 

<213> homo sapiens 



<400> 13 

atgaaacttt tcttccagat gtttatcaaa gccctctttg actataatcc taatgaggat 60 

aaggcaattc catgtaagga agctgggctt tctttcaaaa agggagatat tcttcagatt 120 

atgagccaag atgatgcaac ttggtggcaa gcgaaacacg aagctgatgc caaccccagg 180 

gcaggcttga tcccctcaaa gcatttccag gaaaggagat tggctttgag acgaccagaa 240 

atattggttc agcccctgaa agtttccaac aggaaatcat cctaa 285 

<210> 14 
<211> 94 
<212> PRT 

<213> homo sapiens 
<400> 14 

Met Lys Leu Phe Phe Gin Met Phe He Lys Ala Leu Phe Asp Tyr Asn 

15 10 15 

Pro Asn Glu Asp Lys Ala He Pro Cys Lys Glu Ala Gly Leu Ser Phe 

20 25 30 

Lys Lys Gly Asp He Leu Gin He Met Ser Gin Asp Asp Ala Thr Trp 

35 40 45 

Trp Gin Ala Lys His Glu Ala Asp Ala Asn Pro Arg Ala Gly Leu He 

50 55 60 

Pro Ser Lys His Phe Gin Glu Arg Arg Leu Ala Leu Arg Arg Pro Glu 
65 70 75 80 

He Leu Val Gin Pro Leu Lys Val Ser Asn Arg Lys Ser Ser 
85 . . 90 



<210> 15 
<211> 327 
<212> DNA 

<213> homo sapiens 
<400> 15 

atgtgctgcc caaagactgc ttgcagaggt cccgtgggag tagggctgaa tgaactgaaa 60 
cgaaagctgc tgatcagtga cacccagcac tatggcgtga cagtgcccca taccaccaga 120 
gcaagaagaa gccaggagag tgatggtgtt gaatacattt tcatttccaa gcatttgttt 180 
gagacagatg tacaaaataa caagtttatt gaatatggag aatataaaaa caactactac 240 
ggcacaagta tagactcagt tcggtctgtc cttgctaaaa acaaagtttg tttgttggat 300 
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gttcagcctc atgtaagtaa acaatga 327 

<210> 16 

<211> 108 

<212> PRT 

<213> homo sapiens 

<400> 16 



Met 


Cys 


Cys 


Pro 


Lys Thr Ala Cys Arg Gly Pro 


Val Gly Val Gly Leu 


1 








5 10 


15 


Asn 


Glu 


Leu 


Lys 


Arg Lys Leu Leu He Ser Asp 


Thr Gin His Tyr Gly 








20 


25 


30 


Val 


Thr 


Val 


Pro 


His Thr Thr Arg Ala Arg Arg 


Ser Gin Glu Ser Asp 






35 




40 


45 


Gly 


Val 


Glu 


Tyr 


He Phe He Ser Lys His Leu 


Phe Glu Thr Asp Val 




50 






55 


60 


Gin 


Asn 


Asn 


Lys 


Phe He Glu Tyr Gly Glu Tyr 


Lys Asn Asn Tyr Tyr 


65 








70 75 


80 


Gly 


Thr 


Ser 


lie 


Asp Ser Val Arg Ser Val Leu 


Ala Lys Asn Lys Val 










85 90 


95 


Cys 


Leu 


Leu 


Asp 


Val Gin Pro His Val Ser Lys 


Gin 








100 


105 





<210> 17 

<211> 1128 

<212> DNA 

<213> homo sapiens 

<400> 17 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattdtccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atctggtttt 960 

agaagaagtt ttcgtcttag tagaaaagat aagaaaacaa ataaatccat gtatgaatgc 1020 

aagaagagtg atcagtacga cacagctgac gtacccacat acgaagaagt gacaccgtat 1080 

cggcgacaaa ctaatgaaaa atacagactc gttgtcttgg ttgcttga 1128 

<210> 18 
<211> 375 
<212> PRT 

<213> homo sapiens 
<400> 18 

Met Pro Ala Leu Ser Thr Gly Ser Gly Ser Asp Thr Gly Leu Tyr Glu 
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1 






5 






10 










15 




Leu 


Leu 


Ala Ala 


Leu Pro Ala 


Gin 


Leu 


Gin 


Pro 


His 


Val 


Asp 


Ser 


Gin 






20 






25 










30 






Glu 


Asp 


Leu Thr 


Phe Leu Trp 


Asp 


Met 


Phe 


Gly 


Glu 


Lys 


Ser 


Leu 


His 






35 




40 










45 








Ser 


Leu 


Val Lys 


He His Glu 


Lys 


Leu 


His 


Tyr 


Tyr 


Glu 


Lys 


Gin 


Ser 




50 




55 










60 










Pro 


Val 


Pro He 


Leu His Gly 


Ala 


Ala 


Ala 


Leu 


Ala 


Asp 


Asp 


Leu 


Ala 


65 






70 








75 










80 


Glu 


Glu 


Leu Gin 


Asn Lys Pro 


Leu 


Asn 


Ser 


Glu 


He 


Arg 


Glu 


Leu 


Leu 








85 






90 










95 




Lys 


Leu 


Leu Ser 


Lys Pro Asn 


Val 


Lys 


Ala 


Leu 


Leu 


Ser 


Val 


His 


Asp 






100 






105 










110 






Thr 


Val 


Ala Gin 


Lys Asn Tyr 


Asp 


Pro 


Val 


Leu 


Pro 


Pro 


Met 


Pro 


Glu 






115 




120 










125 








Asp 


He 


Asp Asp 


Glu Glu Asp 


Ser 


Val 


Lys 


He 


He 


Arg 


Leu 


Val 


Lys 




130 




135 










140 










Asn 


Arg 


Glu Pro 


Leu Gly Ala 


Thr 


He 


Lys 


Lys 


Asp 


Glu 


Gin 


Thr 


Gly 


145 






150 








155 










160 


Ala 


He 


He Val 


Ala Arg He 


Met 


Arg 


Gly 


Gly 


Ala 


Ala 


Asp 


Arg 


Ser 








165 






170 










175 




Gly 


Leu 


He His 


Val Gly Asp 


Glu 


Leu 


Arg 


Glu 


Val 


Asn 


Gly 


He 


Pro 






180 






185 










190 






Val 


Glu 


Asp Lys 


Arg Pro Glu 


Glu 


He 


He 


Gin 


He 


Leu 


Ala 


Gin 


Ser 






195 




200 










205 








Gin 


Gly 


Ala He 


Thr Phe Lys 


He 


He 


Pro 


Gly 


Ser 


Lys 


Glu 


Glu 


Thr 




210 




215 










220 










Pro 


Ser 


Lys Glu 


Gly Lys Met 


Phe 


He 


Lys 


Ala 


Leu 


Phe 


Asp 


Tyr 


Asn 


225 






230 








235 










240 


Pro 


Asn 


Glu Asp 


Lys Ala He 


Pro 


Cvs 


Lvs 


Glu 


Ala 


Gly 


Leu 


Ser 


Phe 








245 






250 










255 




Lvs 


Lvs 


Gly Asp 


He Leu Gin 


He 


Met 


Ser 


Gin 


Asp 


Asp 


Ala 


Thr 


Trp 






260 






265 










270 






TrD 


Gin 


Ala Lys 


His Glu Ala 


Asd 


Ala 


Asn 


Pro 


Ara 


Ala 


Gly 


Leu 


lie 






275 




280 










285 








Pro 


Ser 


Lys His 


Phe Gin Glu 


Arq 


Arg 


Leu 


Ala 


Leu 


Arq. 


Arg 


Pro 


Glu 




290 




295 










300 










He 


Leu 


Val Gin 


Pro Leu Lys 


Val 


Ser 


Asn 


Arg 


Lys 


Ser 


Ser 


Gly 


Phe 


305 






310 








315 










320 


Arg 


Arg 


Ser Phe 


Arg Leu Ser 


Arg 


Lys 


Asp 


Lys 


Lys 


Thr 


Asn 


Lys 


Ser 








325 






330 










335 




Met 


Tyr 


Glu Cys 


Lys Lys Ser 


Asp 


Gin 


Tyr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 






340 






345 










350 






Thr 


Tyr 


Glu Glu 


Val Thr Pro 


Tyr 


Arg. Arg 


Gin 


Thr 


Asn 


Glu 


Lys 


Tyr 






355 




360 










365 








Arg 


Leu 


Val Val 


Leu Val Ala 





















4 370 375 



<210> 19 

<211> 414 

<212> DNA 

<213> homo sapiens 

<400> 19 

atgtatgaat gcaagaagag tgatcagtac gacacagctg acgtacccac atacgaagaa 60 
gtgacaccgt atcggcgaca aactaatgaa aaatacagac tcgttgtctt ggttggtccc 120 
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gtgggagtag ggctgaatga actgaaacga aagctgctga tcagtgacac ccagcactat 180 

ggcgtgacag tgccccatac caccagagca agaagaagcc aggagagtga tggtgttgaa 240 

tacattttca tttccaagca tttgtttgag acagatgtac aaaataacaa gtttattgaa 300 

tatggagaat ataaaaacaa ctactacggc acaagtatag actcagttcg gtctgtcctt 360 

gctaaaaaca aagtttgttt gttggatgtt cagcctcatg taagtaaaca atga 414 

<210> 20 

<211> 137 

<212> PRT 

<213> homo sapiens 

<400> 20 



Met 


Tyr 


Glu Cys Lys Lys 


Ser Asp Gin Tyr Asp Thr 


Ala 


Asp Val 


Pro 


1 




5 


10 




15 




Thr 


Tyr 


Glu Glu Val Thr 


Pro Tyr Arg Arg Gin Thr 


Asn 


Glu Lys 


Tyr 






20 


25 




30 




Arg 


Leu 


Val Val Leu Val 


Gly Pro Val Gly Val Gly 


Leu 


Asn Glu 


Leu 






35 


40 


45 






Lys 


Arg 


Lys Leu Leu He 


Ser Asp Thr Gin His Tyr 


Gly 


Val Thr 


Val 




50 




55 60 








Pro 


His 


Thr Thr Arg Ala 


Arg Arg Ser Gin Glu Ser 


Asp 


Gly Val 


Glu 


65 




70 


75 






80 


Tyr 


He 


Phe He Ser Lys 


His Leu Phe Glu Thr Asp 


Val 


Gin Asn 


Asn 




85 


90 




95 




Lys 


Phe 


He Glu Tyr Gly 


Glu Tyr Lys Asn Asn Tyr 


Tyr 


Gly Thr 


Ser 




100 


105 




110 




He 


Asp 


Ser Val Arg Ser 


Val Leu Ala Lys Asn Lys 


Val 


Cys Leu 


Leu 






115 


120 


125 






Asp 


Val 


Gin Pro His Val 


Ser Lys Gin 










130 




135 









<210> 21 

<211> 1422 

<212> DNA 

<213> homo sapiens 



<400> 21 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atctggtttt 960 

agaagaagtt ttcgtcttag tagaaaagat aagaaaacaa ataaatccat gtatgaatgc 1020 

aagaagagtg atcagtacga cacagctgac gtacccacat acgaagaagt gacaccgtat 1080 

cggcgacaaa ctaatgaaaa atacagactc gttgtcttgg ttggtcccgt gggagtaggg 1140 
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inr 


Tyr 


Glu Glu 


Val llli 


Pro 


T\/T~ 

lyr 


ri*. y 




Gin Thr 


Asn 


Glu Lvs 


Tvr 






355 








JDv 








365 






Arg 


Leu 


Val 


Val 


i»eu val 


o±y 


' Dm 


VaX 


o±y 


VOX Uljf 


Leu 




Leu 




o / u 








^7 5 








380 








Lys 


Arg 


Lys Leu 


T on Tlo 
JLicU lie 




71 en 




Gin 


His Tyr 


Glv 


Val Thr 


Val 


385 








390 










395 






400 


Pro 


His 


Thr 


Thr 


Arg Ala 


Arg 


Arg 


Ser 


Gin 


Glu Ser 


Asp 


Gly Val 


Glu 










405 








410 






415 




Tyr 


He 


Phe 


He 


Ser Lys 


His 


Leu 


Phe 


Glu 


Thr Asp 


Val 


Gin Asn 


Asn 






420 








425 








430 




Lys 


Phe 


He 


Glu 


Tyr Gly 


Glu 


Tyr 


Lys 


Asn 


Asn Tyr 


Tyr 


Gly Thr 


Ser 






435 








440 








445 






He 


Asp 


Ser 


Val 


Arg Ser 


Val 


Leu 


Ala 


Lys 


Asn Lys 


Val 


Cys Leu 


Leu 




450 








455 








460 








Asp 


Val 


Gin 


Pro 


His Val 


Ser 


Lys 


Gin 













465 470 



<210> 23 

<211> 750 

<212> DNA 

<213> homo sapiens 

<400> 23 

atgaaacttt tcttccagat 
aaggcaattc catgtaagga 
atgagccaag atgatgeaac 
gcaggcttga tcccctcaaa 
atattggttc agcccctgaa 
cgtcttagta gaaaagataa 
cagtacgaca cagctgacgt 
aatgaaaaat acagactcgt 
aaacgaaagc tgctgatcag 
agagcaagaa gaagccagga 
tttgagacag atgtacaaaa 
tacggcacaa gtatagactc 
gatgttcagc ctcatgtaag 

<210> 24 
<211> 249 
<212> PRT 

<213> homo sapiens 



<400> 24 



Met Lys Leu Phe 


Phe 


Gin 


Met 


Phe He 


Lys Ala Leu 


Phe 


Asp 


Tyr Asn 


1 


5 








10 






15 


Pro Asn Glu Asp 


Lys 


Ala 


He 


Pro Cys 


Lys Glu Ala 


Gly 


Leu 


Ser Phe 


20 








25 






30 




Lys Lys Gly Asp 


He 


Leu 


Gin 


He Met 


Ser Gin Asp 


Asp 


Ala 


Thr Trp 


35 








40 




45 






Trp Gin Ala Lys 


His 


Glu 


Ala 


Asp Ala 


Asn Pro Arg 


Ala 


Gly 


Leu He 


50 






55 




60 








Pro Ser Lys His 


Phe 


Gin 


Glu 


Arg Arg 


Leu Ala Leu 


Arg 


Arg 


Pro Glu 


65 




70 






75 






80 


He Leu Val Gin 


Pro 


Leu 


Lys 


Val Ser 


Asn Arg Lys 


Ser 


Ser 


Gly Phe 




85 








90 






95 


Arg Arg Ser Phe 


Arg 


Leu 


Ser 


Arg Lys 


Asp Lys Lys 


Thr 


Asn 


Lys Ser 
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gtttatcaaa gccctctttg actataatcc taatgaggat 60 

agctgggctt tctttcaaaa agggagatat tcttcagatt 120 

ttggtggcaa gcgaaacacg aagctgatgc caaccccagg 180 

gcatttccag gaaaggagat tggctttgag acgaccagaa 240 

agtttccaac aggaaatcat ctggttttag aagaagtttt 300 

gaaaacaaat aaatccatgt atgaatgcaa gaagagtgat 360 

acccacatac gaagaagtga caccgtatcg gcgacaaact 420 

tgtcttg'gtt ggtcccgtgg gagtagggct gaatgaactg 480 

tgacacccag cactatggcg tgacagtgcc ccataccacc 540 

gagtgatggt gttgaataca ttttcatttc caagcatttg 600 

taacaagttt attgaatatg gagaatataa aaacaactac 660 

agttcggtct gtccttgeta aaaacaaagt ttgtttgttg 720 

taaacaatga 750 
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100 


105 


110 


Met 


Tyr 


Glu Cys 


Lys Lys Ser Asp Gin Tyr Asp Thr Ala 


Astd Val Pro 






115 




120 125 




Thr 


Tyr 


Glu 


Glu 


Val Thr Pro Tyr Arg Arg Gin Thr Asn 


Glu Lvs Tvr 




130 






135 140 




Arg 


Leu 


Val 


Val 


Leu Val Gly Pro Val Gly Val Gly Leu 


Asn Glu IiPii 


145 








150 155 


160 


Lys 


Arg 


Lys Leu 


Leu He Ser Asp Thr Gin His Tyr Gly 


Val Thr Val 










165 170 


175 


Pro 


His 


Thr 


Thr 


Arg Ala Arg Arg Ser Gin Glu Ser Asp 


Gly Val Glu 








180 


185 


190 


Tyr 


lie 


Phe 


He 


Ser Lys His Leu Phe Glu Thr Asp Val 


Gin Asn Asn 






195 




200 205 




Lys 


Phe 


He 


Glu 


Tyr Gly Glu Tyr Lys Asn Asn Tyr Tyr 


Gly Thr Ser 




210 






215 220 




lie 


Asp 


Ser 


Val 


Arg Ser Val Leu Ala Lys Asn Lys Val 


Cys Leu Leu 


225 








230 235 


240 


Asp 


Val 


Gin 


Pro 


His Val Ser Lys Gin 





245 



<210> 25 

<211> 468 

<212> DNA 

<213> homo sapiens 

<400> 25 

atgtgctgcc caaagactgc ttgcagaggt cccgtgggag tagggctgaa tgaactgaaa 60 

cgaaagctgc tgatcagtga cacccagcac tatggcgtga cagtgcccca taccaccaga 120 

gcaagaagaa gccaggagag tgatggtgtt gaatacattt tcatttccaa gcatttgttt 180 

gagacagatg tacaaaataa caagtttatt gaatatggag aatataaaaa caactactac 240 

ggcacaagta tagactcagt tcggtctgtc cttgctaaaa acaaagtttg tttgttggat 300 

gttcagcctc atacagtgaa gcatttaagg acactagaat ttaagcccta tgtgatattt 360 

ataaagcctc catcaataga gcgtttgaga gaaacaagaa aaaatgcaaa gattatttca 420 

agcagagatg accaaggtgc tgcaaaaccc ttcacacaag gagaatag 468 

<210> 26 
<211> 155 
<212> PRT 

<213> homo sapiens 



<400> 26 



Met 


Cys 


Cys 


Pro 


Lys Thr Ala Cys Arg Gly Pro Val 


Gly 


Val Gly Leu 


1 








5 10 




15 


Asn 


Glu 


Leu 


Lys 


Arg Lys Leu Leu lie Ser Asp Thr 


Gin 


His Tyr Gly 








20 


25 




30 


Val 


Thr 


Val 


Pro 


His Thr Thr Arg Ala Arg Arg Ser 


Gin 


Glu Ser Asp 






35 




40 


45 




Gly 


Val 


Glu 


Tyr 


He Phe He Ser Lys His Leu Phe 


Glu 


Thr Asp Val 




50 






55 60 




Gin 


Asn 


Asn 


Lys 


Phe He Glu Tyr Gly Glu Tyr Lys 


Asn 


Asn Tyr Tyr 


65 








70 75 




80 


Gly 


Thr 


Ser 


He 


Asp Ser Val Arg Ser Val Leu Ala 


Lys 


Asn Lys Val 










85 90 




95 


Cys 


Leu 


Leu 


Asp 


Val Gin Pro His Thr Val Lys His 


Leu 


Arg Thr Leu 








100 


105 




110 


Glu 


Phe 


Lys 


Pro 


Tyr Val He Phe He Lys Pro Pro 


Ser 


He Glu Arg 
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115 120 125 

Leu Arg Glu Thr Arg Lys Asn Ala Lys lie He Ser Ser Arg Asp Asp 

130 135 140 

Gin Gly Ala Ala Lys Pro Phe Thr Gin Gly Glu 
145 150 155 

<210> 27 
<211> 555 
<212> DNA 
<213> homo sapiens 

<400> 27 

atgtatgaat gcaagaagag 
gtgacaccgt atcggcgaca 
gtgggagtag ggctgaatga 
ggcgtgacag tgccccatac 
tacattttca tttccaagca 
tatggagaat ataaaaacaa 
gctaaaaaca aagtttgttt 
ctagaattta agccctatgt 
acaagaaaaa atgcaaagat 
acacaaggag aatag 

<210> 28 
<211> 184 
<212> PRT 

<213> homo sapiens 
<400> 28 



Met 


Xyr 


Glu 


Cys 


Lys 


Lys 


Ser 


Asp 


Gin 


Tyr 


Asp 


Thr Ala Asp Val 


Pro 


1 








5 










10 




15 




Thr 


Tyr 


Glu 


Glu 


Val 


Thr 


Pro 


Tyr 


Arg 


Arg 


Gin 


Thr Asn Glu Lys 


Tyr 








20 










25 






30 




Arg 


Leu 


Val 


Val 


Leu 


Val 


Gly 


Pro 


val 


Gly 


Val 


Gly Leu Asn Glu 


Leu 






35 










40 








45 




Lys 


Arg 


Lys 


Leu 


Leu 


He 


Ser 


Asp 


Thr 


Gin 


His 


Tyr Gly Val Thr 


Val 




50 










55 










60 




Pro 


His 


Thr 


Thr 


Arg 


Ala 


Arg 


Arg 


Ser 


Gin 


Glu 


Ser Asp Gly Val 


Glu 


65 










70 










75 




80 


Tyr 


He 


Phe 


He 


Ser 


Lys 


His 


Leu 


Phe 


Glu 


Thr 


Asp Val Gin Asn 


Asn 










85 










90 




95 




Lys 


Phe 


He 


Glu 


Tyr 


Gly 


Glu 


Tyr 


Lys 


Asn 


Asn 


Tyr Tyr Gly Thr 


Ser 








100 










105 






110 




lie 


Asp 


Ser 


Val 


Arg 


Ser 


Val 


Leu 


Ala 


Lys 


Asn 


Lys Val Cys Leu 


Leu 






115 










120 








125 




Asp 


Val 


Gin 


Pro 


His 


Thr 


Val 


Lys 


His 


Leu 


Arg 


Thr Leu Glu Phe 


Lys 




130 










135 










140 




Pro 


Tyr 


Val 


He 


Phe 


He 


Lys 


Pro 


Pro 


Ser 


He 


Glu Arg Leu Arg 


Glu 


145 










150 










155 




160 


Thr 


Arg 


Lys 


Asn 


Ala 


Lys 


He 


He 


Ser 


Ser 


Arg 


Asp Asp Gin Gly 


Ala 










165 










170 




175 




Ala 


Lys 


Pro 


Phe 


Thr 


Gin 


Gly 


Glu 













180 

<210> 29 
<211> 1563 



tgatcagtac gacacagctg acgtacccac atacgaagaa 60 

aactaatgaa aaatacagac tcgttgtctt ggttggtccc 120 

actgaaacga aagctgctga tcagtgacac ccagcactat 180 

caccagagca agaagaagcc aggagagtga tggtgttgaa 240 

tttgtttgag acagatgtac aaaataacaa gtttattgaa 300 

ctactacggc acaagtatag actcagttcg gtctgtcctt 360 

gttggatgtt cagcctcata cagtgaagca tttaaggaca 420 

gatatttata aagcctccat caatagagcg tttgagagaa 480 

tatttcaagc agagatgacc aaggtgctgc aaaacccttc 540 

555 
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<212> DNA 

<213> homo sapiens 
<400> 29 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atctggtttt 960 

agaagaagtt ttcgtcttag tagaaaagat aagaaaacaa ataaatccat gtatgaatgc 1020 

aagaagagtg atcagtacga cacagctgac gtacccacat acgaagaagt gacaccgtat 1080 

cggcgacaaa ctaatgaaaa atacagactc gttgtcttgg ttggtcccgt gggagtaggg 1140 

ctgaatgaac tgaaacgaaa gctgctgatc agtgacaccc agcactatgg cgtgacagtg 1200 

ccccatacca ccagagcaag aagaagccag gagagtgatg gtgttgaata cattttcatt 1260 

tccaagcatt tgtttgagac agatgtacaa aataacaagt ttattgaata tggagaatat 1320 

aaaaacaact actacggcac aagtatagac tcagttcggt ctgtccttgc taaaaacaaa 1380 

gtttgtttgt tggatgttca gcctcataca gtgaagcatt taaggacact agaatttaag 1440 

ccctatgtga tatttataaa gcctccatca atagagcgtt tgagagaaac aagaaaaaat 1500 

gcaaagatta tttcaagcag agatgaccaa ggtgctgcaa aacccttcac acaaggagaa 1560 

tag 1563 

« 

<210> 30 
<211> 520 
<212> PRT 

<213> homo sapiens 



<400> 30 



Met 


Pro 


Ala 


Leu 


Ser Thr Gly 


Ser 


Gly 


Ser 


Asp 


Thr 


Gly 


Leu 


Tyr 


Glu 


1 








5 






10 










15 




Leu 


Leu 


Ala 


Ala 
20 


Leu Pro Ala 


Gin 


Leu 
25 


Gin 


Pro 


His 


Val 


Asp 
30 


Ser 


Gin 


Glu 


Asp 


Leu 
35 


Thr 


Phe Leu Trp 


Asp 
40 


Met 


Phe 


Gly 


Glu 


Lys 
45 


Ser 


Leu 


His 


Ser 


Leu 
50 


Val 


Lys 


He His Glu 
55 


Lys 


Leu 


His 


Tyr 


Tyr 
60 


Glu 


Lys 


Gin 


Ser 


Pro 


Val 


Pro 


lie 


Leu His Gly 


Ala 


Ala 


Ala 


Leu 


Ala 


Asp 


Asp 


Leu 


Ala 


65 








70 








75 










80 


Glu 


Glu 


Leu 


Gin 


Asn Lys Pro 
85 


Leu 


Asn 


Ser 
90 


Glu 


lie 


Arg 


Glu 


Leu 
95 


Leu 


Lys 


Leu 


Leu 


Ser 
100 


Lys Pro Asn 


Val 


Lys 
105 


Ala 


Leu 


Leu 


Ser 


Val 
110 


His 


Asp 


Thr 


Val 


Ala 
115 


Gin 


Lys Asn Tyr 


Asp 
120 


Pro 


Val 


Leu 


Pro 


Pro 
125 


Met 


Pro 


Glu 


Asp 


lie 
130 


Asp 


Asp 


Glu Glu Asp 
135 


Ser 


Val 


Lys 


He 


He 
140 


Arg 


Leu 


Val 


Lys 
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Asn Arg 


Glu Pro Leu Gly Ala 


Thr He 


Lvs 


Lvs 


Asd 


Glu 


Gin 


Thr 


Gly 


145 


150 






155 










160 


Ala lie 


lie Val Ala Arg He 


Met Arg 


Glv 


Glv 


Ala 


Ala 


ASP 


Ara 


Ser 




165 




170 










175 




Gly Leu 


He His Val Gly Asp 


Glu Leu 


Arg 


Glu 


Val 


Asn 


Gly 


He 


Pro 




180 


185 










190 






Val Glu 


Asp Lys Arg Pro Glu 


Glu He 


He 


Gin 


He 


Leu 


Ala 


Gin 


Ser 


• 


195 


200 








205 








Gin Gly 


Ala He Thr Phe Lys 


He He 


Pro 


Gly 


Ser 


Lvs 


Glu 


Glu 


Thr 


210 


215 








220 










Pro Ser 


Lys Glu Gly Lys Met 


Phe He 


Lvs 


Ala 


Leu 


Phe 


Asp 


Tyr 


Asn 


225 


230 






235 










240 


Pro Asn 


Glu Asp Lys Ala He 


Pro Cys 


Lvs 


Glu 


Ala 


Glv 


Leu 


Ser 


Phe 




245 




250 










255 




Lvs Lvs 


Gly Asp He Leu Gin 


He Met 


Ser 


Gin 


Asp 


Asd 


Ala 


Thr 


Trp 




260 


265 










270 






Trp Gin 


Ala Lys His Glu Ala 


Asp Ala 


Asn 


Pro 


Ara 


Ala 


Glv 


Leu 


He 




275 


280 








285 








Pro Ser 


Lys His Phe Gin Glu 


Arg Arg 


Leu 


Ala 


Leu 


Ara 


Ara 


Pro 


Glu 


290 


295 








300 










Tie Leu 

*X»XG uwu 


Val Gin Pro Leu Lvs 


Val Ser 


Asn 


Ara 


Lys 


Ser 


Ser 


Glv 


Phe 


305 


310 






315 










320 


Arc Arc 


Ser Phe Arcr Leu Ser 


Arcr Lvs 


Asp 


Lys 


Lys 


Thr 


Asn 


Lvs 


Ser 




325 




330 










335 




Met Tyr 


G1 ti Cvs Lvs Lvs Ser 


Asd Gin 


Tvr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 




340 


345 










350 






Thr Tyr 


Glu Glu Val Thr Pro 


Tyr Arg 


Ara 


Gin 


Thr 


Asn 


Glu 


Lvs 


Tvr 




355 


360 








365 








Arg Leu 


Val Val Leu Val Glv 

v ox v ax jjcu v ax wxjr 


Pro Val 


Glv 


Val 


Glv 


Leu 


Asn 


Glu 


Leu 


370 


375 








380 










Lv^ Arcr 


Lys Leu Leu He Ser 


Asp Thr 


Gin 


His 


Tvr 


Glv 


Val 


Thr 


Val 


385 


390 






395 










400 


Pro His 


Thr Thr Ara Ala Arcr 


Arg Ser 


Gin 


Glu 


Ser 


Asp 


Glv 


Val 


Glu 




405 




410 










415 




Tyr Xle 


Phe He Ser Lvs His 


Leu Phe 


Glu 


Thr 


Asp 


Val 


Gin 


Asn 


Asn 




420 


425 










430 






Lys Phe 


Tie Glu Tvr Glv Glu 

j.xc uiu x jx wxy uxu 


Tyr Lys 


Asn 


Asn 


Tvr 


Tvr 

x jrx 


Glv 


Thr 


Ser 




435 


440 








445 








lie Asp 


Ser Val Arg Ser Val 


Leu Ala 


Lys 


Asn 


Lys 


Val 


Cys 


Leu 


Leu 


450 


455 








460 










Asp Val 


Gin Pro His Thr Val 


Lys His 


Leu 


Arg 


Thr 


Leu 


Glu 


Phe 


Lys 


465 


470 






475 










480 


Pro Tyr 


Val He Phe He Lys 


Pro Pro 


Ser 


He 


Glu 


Arg 


Leu 


Arg 


Glu 




485 




490 










495 




Thr Arg 


Lys Asn Ala Lys He 


He Ser 


Ser 


Arg 


Asp 


Asp 


Gin 


Gly 


Ala 




500 


505 










510 






Ala Lys 


Pro Phe Thr Gin Gly 


Glu 

















515 520 



<210> 31 

<211> 891 

<212> DNA 

<213> homo sapiens 

<400> 31 

atgaaacttt tcttccagat gtttatcaaa gccctctttg actataatcc taatgaggat 60 
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aaggcaattc catgtaagga agctgggctt tctttcaaaa agggagatat tcttcagatt 120 

atgagccaag atgatgcaac ttggtggcaa gcgaaacacg aagctgatgc caaccccagg 180 

gcaggcttga tcccctcaaa gcatttccag gaaaggagat tggctttgag acgaccagaa 240 

atattggttc agcccctgaa agtttccaac aggaaatcat ctggttttag aagaagtttt 300 

cgtcttagta gaaaagataa gaaaacaaat aaatccatgt atgaatgcaa gaagagtgat 360 

cagtacgaca cagctgacgt acccacatac gaagaagtga caccgtatcg gcgacaaact 420 

aatgaaaaat acagactcgt tgtcttggtt ggtcccgtgg gagtagggct gaatgaactg 480 

aaacgaaagc tgctgatcag tgacacccag cactatggcg tgacagtgcc ccataccacc 540 

agagcaagaa gaagccagga gagtgatggt gttgaataca ttttcatttc caagcatttg 600 

tttgagacag atgtacaaaa taacaagttt attgaatatg gagaatataa aaacaactac 660 

tacggcacaa gtatagactc agttcggtct gtccttgcta aaaacaaagt ttgtttgttg 720 

gatgttcagc ctcatacagt gaagcattta aggacactag aatttaagcc ctatgtgata 780 

tttataaagc ctccatcaat agagcgtttg agagaaacaa gaaaaaatgc aaagattatt 840 

tcaagcagag atgaccaagg tgctgcaaaa cccttcacac aaggagaata g 891 

<210> 32 
<211> 296 
<212> PRT 

<213> homo sapiens 



<400> 32 



rJc L 


Lys 


Leu 


Pha 
XT ITS 


■Erne 


bin rieL. Jrne ±1G J_iys rl±a 


Leu 


rile 


Asp 


Tyr Asn 


i 

JL 








R 

D 


1 ft 








±0 


Pro 


Asn 




Asp 


Lys 


nXa xxe cjlo \^ys Jjys blu 


Axa 


CI \r 

oJ.y 


Leu 


oer rne 








JL \J 










^ft 




Lys 


Lys 


Glv 


Asp 


He 


Leu Gin Tie Met Ser* Gin 


Asp 


Asp 


Ala 


Thr Trp 






35 






40 




45 






Trp 


Gin 


Ala 


Lys 


His 


Glu Ala Asp Ala Asn Pro 


Arg 


Ala 


Gly 


Leu lie 




50 








55 


60 








Pro 


Ser 


Lys 


His 


Phe 


Gin Glu Arg Arg Leu Ala 


Leu 


Arg 


Arg 


Pro Glu 


65 










70 75 








80 


He 


Leu 


Val 


Gin 


Pro 


Leu Lys Val Ser Asn Arg 


Lys 


Ser 


Ser 


Gly Phe 










85 


90 








95 


Arg 


Arg 


Ser 


Phe 


Arg 


Leu Ser Arg Lys Asp Lys 


Lys 


Thr 


Asn 


Lys Ser 








100 




105 






110 




Met 


Tyr 


Glu 


Cys 


Lys 


Lys Ser Asp Gin Tyr Asp 


Thr 


Ala 


Asp 


Val Pro 






115 






120 




125 






Thr 


Tyr 


Glu 


Glu 


Val 


Thr Pro Tyr Arg Arg Gin 


Thr 


Asn 


Glu 


Lys Tyr 




130 








135 


140 








Arg 


Leu 


Val 


Val 


Leu 


Val Gly Pro Val Gly Val 


Gly 


Leu 


Asn 


Glu Leu 


145 










150 155 








160 


Lys 


Arg 


Lys 


Leu 


Leu 


He Ser Asp Thr Gin His 


Tyr 


Gly 


Val 


Thr Val 










165 


170 








175 


Pro 


His 


Thr 


Thr 


Arg 


Ala Arg Arg Ser Gin Glu 


Ser 


Asp 


Gly 


Val Glu 








180 




185 






190 




Tyr 


He 


Phe 


He 


Ser 


Lys His Leu Phe Glu Thr 


Asp 


Val 


Gin 


Asn Asn 






195 






200 




205 






Lys 


Phe 


He 


Glu 


Tyr 


Gly Glu Tyr Lys Asn Asn 


Tyr 


Tyr 


Gly 


Thr Ser 




210 








215 


220 








lie 


Asp 


Ser 


Val 


Arg 


Ser Val Leu Ala Lys Asn 


Lys 


Val 


Cys 


Leu Leu 


225 










230 235 








240 


Asp 


Val 


Gin 


Pro 


His 


Thr Val Lys His Leu Arg 


Thr 


Leu 


Glu 


Phe Lys 










245 


250 








255 


Pro 


Tyr 


Val 


He 


Phe 


He Lys Pro Pro Ser He 


Glu 


Arg 


Leu 


Arg Glu 








260 




265 






270 




Thr 


Arg 


Lys 


Asn 


Ala 


Lys He He Ser Ser Arg 


Asp 


Asp 


Gin 


Gly Ala 
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275 280 285 

Ala Lys Pro Phe Thr Gin Gly Glu 
290 295 

<210> 33 
<211> 585 
<212> DNA 

<213> homo sapiens 
<400> 33 

atgtgctgcc caaagactgc ttgcagaggt cccgtgggag tagggctgaa tgaactgaaa 60 

cgaaagctgc tgatcagtga cacccagcac tatggcgtga cagtgcccca taccaccaga 120 

gcaagaagaa gccaggagag tgatggtgtt gaatacattt tcatttccaa gcatttgttt 180 

gagacagatg tacaaaataa caagtttatt gaatatggag aatataaaaa caactactac 240 

ggcacaagta tagactcagt tcggtctgtc cttgctaaaa acaaagtttg tttgttggat 300 

gttcagcctc atacagtgaa gcatttaagg acactagaat ttaagcccta tgtgatattt 360 

ataaagcctc catcaataga gcgtttgaga gaaacaagaa aaaatgcaaa gattatttca 420 

agcagagatg accaaggtgc tgcaaaaccc ttcacagaag aagattttca agaaatgatt 480 

aaatctgcac agataatgga aagtcaatat ggtcatcttt ttgacaaaat tataataaat 540 

gatgacctca ctgtggcatt caaaaaaaaa aaaaaaaaaa aaaaa 585 

<210> 34 
<211> 195 
<212> PRT 

<213> homo sapiens 
<400> 34 



Met 


Cys 


Cys Pro Lys 


Thr Ala Cys Arg Gly 


Pro 


Val Gly Val Gly Leu 


1 




5 


10 




15 


Asn 


Glu 


Leu Lys Arg 


Lys Leu Leu He Ser 


Asp 


Thr Gin His Tyr Gly 






20 


25 




30 


Val 


Thr 


Val Pro His 


Thr Thr Arg Ala Arg 


Arg 


Ser Gin Glu Ser Asp 






35 


' 40 




45 


Gly 


Val 


Glu Tyr He 


Phe He Ser Lys His 


Leu 


Phe Glu Thr Asp Val 




50 




55 




60 


Gin 


Asn 


Asn Lys Phe 


lie Glu Tyr Gly Glu 


Tyr 


Lys Asn Asn Tyr Tyr 


65 






70 


75 


80 


Gly 


Thr 


Ser He Asp 


Ser Val Arg Ser Val 


Leu 


Ala- Lys Asn Lys Val 






85 


90 




95 


Cys 


Leu 


Leu Asp Val 


Gin Pro His Thr Val 


Lys 


His Leu Arg Thr Leu 






100 


105 




110 


Glu 


Phe 


Lys Pro Tyr 


Val lie Phe lie Lys 


Pro 


Pro Ser lie Glu Arg 






115 


120 




125 


Leu 


Arg 


Glu-Thr Arg -Lys -Asn- Ala- Lys- He 


lie -Ser -Ser~ Arg Asp Asp- 




130 




135 




140 


Gin 


Gly 


Ala Ala Lys 


Pro Phe Thr Glu Glu 


Asp 


Phe Gin Glu Met lie 


145 






150 


155 


160 


Lys 


Ser 


Ala Gin He Met Glu Ser Gin Tyr 


Gly 


His Leu Phe Asp Lys 






165 


170 




175 


He 


He 


He Asn Asp Asp Leu Thr Val Ala 


Phe 


Lys Lys Lys Lys Lys 






180 


185 




190 


Lys 


Lys 


Lys 









195 



<210> 35 
<211> 672 
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<212> DNA 

<213> homo sapiens 
<400> 35 

atgtatgaat gcaagaagag tgatcagtac gacacagctg acgtacccac atacgaagaa 60 

gtgacaccgt atcggcgaca aactaatgaa aaatacagac tcgttgtctt ggttggtccc 120 

gtgggagtag ggctgaatga actgaaacga aagctgctga tcagtgacac ccagcactat 180 

ggcgtgacag tgccccatac caccagagca agaagaagcc aggagagtga tggtgttgaa 240 

tacattttca tttccaagca tttgtttgag acagatgtac aaaataacaa gtttattgaa 300 

tatggagaat ataaaaacaa ctactacggc acaagtatag actcagttcg gtctgtcctt 360 

gctaaaaaca aagtttgttt gttggatgtt cagcctcata cagtgaagca tttaaggaca 420 

ctagaattta agccctatgt gatatttata aagcctccat caatagagcg tttgagagaa 480 

acaagaaaaa atgcaaagat tatttcaagc agagatgacc aaggtgctgc aaaacccttc 540 

acagaagaag attttcaaga aatgattaaa tctgcacaga taatggaaag tcaatatggt 600 

catctttttg acaaaattat aataaatgat gacctcactg tggcattcaa aaaaaaaaaa 660 

aaaaaaaaaa aa 672 

<210> 36 
<211> 224 
<212> PRT 

<213> homo sapiens 



<400> 36 



Met Tyr 


Glu Cys Lys 


Lys Ser 


Asp 


Gin 


Tyr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 


1 


5 








10 










15 




Thr Tyr 


Glu Glu Val 


Thr Pro 


Tyr 


Arg 


Arg 


Gin 


Thr 


Asn 


Glu 


Lys 


Tyr 




20 






25 










30 






Arg Leu 


Val Val Leu 


Val Gly 


Pro 


Val 


Gly 


Val 


Gly 


Leu 


Asn 


Glu 


Leu 




35 




40 . 










45 








Lys Arg 


Lys Leu Leu 


He Ser 


Asp 


Thr 


Gin 


His 


Tyr 


Gly 


Val 


Thr 


Val 


50 




55 










60 










Pro His 


Thr Thr Arg 


Ala Arg 


Arg 


Ser 


Gin 


Glu 


Ser 


Asp 


Gly 


Val 


Glu 


65 




70 








75 










80 


Tyr lie 


Phe He Ser 


Lys His 


Leu 


Phe 


Glu 


Thr 


Asp 


Val 


Gin 


Asn 


Asn 




85 








90 










95 




Lys Phe 


He Glu Tyr 


Gly Glu 


Tyr 


Lys 


Asn 


Asn 


Tyr 


Tyr 


Gly 


Thr 


Ser 




100 






105 










110 






He Asp 


Ser Val Arg 


Ser Val 


Leu 


Ala 


Lys 


Asn 


Lys 


Val 


Cys 


Leu 


Leu 




115 




120 










125 








Asp Val 


Gin Pro His 


Thr Val 


Lys 


His 


Leu 


Arg 


Thr 


Leu 


Glu 


Phe 


Lys 


130 




135 










140 










Pro Tyr 


Val He Phe 


He Lys 


Pro 


Pro 


Ser 


He 


Glu 


Arg 


Leu 


Arg 


Glu 


145 




150 








155 










160 


Thr Arg 


Lys Asn Ala 


Lys He 


He 


Ser 


Ser 


Arg 


Asp 


Asp 


Gin 


Gly 


Ala 




165 








170 










175 




Ala Lys 


Pro Phe Thr 


Glu Glu 


Asp 


Phe 


Gin 


Glu 


Met 


He 


Lys 


Ser 


Ala 




180 






185 










190 






Gin He 


Met Glu Ser 


Gin Tyr 


Gly 


His 


Leu 


Phe 


Asp 


Lys 


lie 


He 


He 




195 




200 










205 








Asn Asp 


Asp Leu Thr 


Val Ala 


Phe 


Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


210 




215 










220 











<210> 37 

<211> 1680 

<212> DNA 

<213> homo sapiens 
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<400> 37 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atctggtttt 960 

agaagaagtt ttcgtcttag tagaaaagat aagaaaacaa ataaatccat gtatgaatgc 1020 

aagaagagtg atcagtacga cacagctgac gtacccacat acgaagaagt gacaccgtat 1080 

cggcgacaaa ctaatgaaaa atacagactc gttgtcttgg ttggtcccgt gggagtaggg 1140 

ctgaatgaac tgaaacgaaa gctgctgatc agtgacaccc agcactatgg cgtgacagtg 1200 

ccccatacca ccagagcaag aagaagccag gagagtgatg gtgttgaata cattttcatt 1260 

tccaagcatt tgtttgagac agatgtacaa aataacaagt ttattgaata tggagaatat 1320 

aaaaacaact actacggcac aagtatagac tcagttcggt ctgtccttgc taaaaacaaa 1380 

gtttgtttgt tggatgttca gcctcataca gtgaagcatt taaggacact agaatttaag 1440 

ccctatgtga tatttataaa gcctccatca atagagcgtt tgagagaaac aagaaaaaat 1500 

gcaaagatta tttcaagcag agatgaccaa ggtgctgcaa aacccttcac agaagaagat 1560 

tttcaagaaa tgattaaatc tgcacagata atggaaagtc aatatggtca tctttttgac 1620 

aaaattataa taaatgatga cctcactgtg gcattcaaaa aaaaaaaaaa aaaaaaaaaa 1680 

<210> 38 
<211> 560 
<212> PRT 

<213> homo sapiens 



<400> 38 



Met Pro 


Ala 


Leu 


Ser Thr Gly 


Ser 


Gly 


Ser 


Asp 


Thr 


Gly 


Leu 


Tyr 


Glu 


1 






5 






10 










15 




Leu Leu 


Ala 


Ala 


Leu Pro Ala 


Gin 


Leu 


Gin 


Pro 


His 


Val 


Asp 


Ser 


Gin 






20 






25 










30 






Glu Asp 


Leu 


Thr 


Phe Leu Trp 


Asp 


Met 


Phe 


Gly 


Glu 


Lys 


Ser 


Leu 


His 




35 






40 










45 








Ser Leu 


Val 


Lys 


He His Glu 


Lys 


Leu 


His 


Tyr 


Tyr 


Glu 


Lys 


Gin 


Ser 


50 






55 










60 










Pro Val 


Pro 


He 


Leu His Gly 


Ala 


Ala 


Ala 


Leu 


Ala 


Asp 


Asp 


Leu 


Ala 


65 






70 








75 










80 


Glu Glu 


Leu 


Gin 


Asn Lys Pro 


Leu 


Asn 


Ser 


Glu 


He 


Arg 


Glu 


Leu 


Leu 








85 






90 










95 




Lys Leu 


Leu 


Ser 


Lys Pro Asn 


Val 


Lys 


Ala 


Leu 


Leu 


Ser 


Val 


His 


Asp 






100 






105 










110 






Thr Val 


Ala 


Gin 


Lys Asn Tyr 


Asp 


Pro 


Val 


Leu 


Pro 


Pro 


Met 


Pro 


Glu 




115 






120 










125 








Asp He 


Asp 


Asp 


Glu Glu Asp 


Ser 


Val 


Lys 


He 


He 


Arg 


Leu 


Val 


Lys 


130 






135 










140 










Asn Arg 


Glu 


Pro 


Leu Gly Ala 


Thr 


He 


Lys 


Lys 


Asp 


Glu 


Gin 


Thr 


Gly 


145 






150 








155 










160 
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Ala 


He 


He Val 


Ala Arg He 


Met Arg 


Gly 


Gly 


Ala 


Ala 


Asp 


Arg 


Ser 








165 




170 










175 




Gly 


Leu 


He His 


Val Gly Asp 


Glu Leu 


Arg 


Glu 


Val 


Asn 


Gly 


He 


Pro 






180 




185 










190 






Val 


Glu 


Asp Lys 


Arg Pro Glu 


Glu He 


He 


Gin 


He 


Leu 


Ala 


Gin 


Ser 






195 




200 








205 








Gin 


Gly 


Ala He 


Thr Phe Lys 


He He 


Pro 


Gly 


Ser 


Lys 


Glu 


Glu 


Thr 




210 




215 








220 










Pro 


Ser 


Lys Glu 


Gly Lys Met 


Phe He 


Lys 


Ala 


Leu 


Phe 


Asp 


Tyr 


Asn 


225 






230 






235 










240 


Pro 


Asn 


Glu Asp 


Lys Ala He 


Pro Cys 


Lys 


Glu 


Ala 


Gly 


Leu 


Ser 


Phe 








245 




250 










255 




Lvs 


Lys 


Gly Asp 


He Leu Gin 


He Met 


Ser 


Gin 


Asp 


Asp 


Ala 


Thr 


Trp 






260 




265 










270 






Trp 


Gin 


Ala Lys 


His Glu Ala 


Asp Ala 


Asn 


Pro 


Arg 


Ala 


Gly 


Leu 


He 






275 




280 








285 








Pro 


Ser 


Lys His 


Phe Gin Glu 


Arg Arg 


Leu 


Ala 


Leu 


Arg 


Arg 


Pro 


Glu 




290 




295 








300 










He 


Leu 


Val Gin 


Pro Leu Lys 


Val Ser 


Asn 


Arg 


Lys 


Ser 


Ser 


Gly 


Phe 


305 






310 






315 










320 


Aro 


Ara 


Ser Phe 


Arg Leu Ser 


Arg Lys 


Asp 


Lys 


Lys 


Thr 


Asn 


Lys 


Ser 








325 




330 










335 




Met 


Tvr 


Glu Cys 


Lys Lys Ser 


Asp Gin 


Tyr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 






340 




345 










350 






Thr 


Tvr 


Glu Glu 


Val Thr Pro 


Tvr Ara 


Arg 


Gin 


Thr 


Asn 


Glu 


Lys 


Tyr 






355 




360 








365 








Arg 


Leu 


Val Val 


Leu Val Gly 


Pro Val 


Glv 


Val 


Gly 


Leu 


Asn 


Glu 


Leu 




370 




375 








380 










Lys 


Arg 


Lys Leu 


Leu He Ser 


Asp Thr 


Gin 


His 


Tvr 


Gly 


Val 


Thr 


Val 


385 






390 






395 










400 


Pro 


His 


Thr Thr 


Arg Ala Arg 


Arg Ser 


Gin 


Glu 


Ser 


Asp 


Gly 


Val 


Glu 








405 


« 


410 










415 




Tvr 


He 


Phe He 


Ser Lys His 


Leu Phe 


Glu 


Thr 


Asp 


Val 


Gin 


Asn 


Asn 






420 




425 










430 






Lvs 


Phe 


He Glu 


Tyr Gly Glu Tyr Lys 


Asn 


Asn 


Tvr 


Tvr 


Gly 


Thr 


Ser 






435 




440 








445 








He 


Asp 


Ser Val 


Arg Ser Val Leu Ala 


Lvs 


Asn 


Lys 


Val 


Cys 


Leu 


Leu 




450 




455 








460 










Asd 


Val 


Gin Pro 


His Thr Val Lys His 


Leu 


Arg 


Thr 


Leu 


Glu 


Phe 


Lys 


465 






470 






475 










480 


Pro 


Tvr 
j 


Val He 


Phe He Lys 


Pro Pro 


Ser 


He 


Glu 


Ara 


Leu 


Arg 


Glu 








485 




490 










495 




Thr 


Arg 


Lys Asn 


Ala Lys He He Ser 


Ser 


Arg 


Asp 


Asp 


Gin 


Gly 


Ala 






500 




505 










510 






Ala 


Lys 


Pro Phe 


Thr Glu Glu Asp Phe 


Gin 


Glu 


Met 


He 


Lys 


Ser 


Ala 






515 




520 








525 








Gin 


He 


Met Glu 


Ser Gin Tyr Gly His 


Leu 


Phe 


Asp 


Lys 


He 


He 


He 




530 




535 








540 










Asn 


Asp 


Asp Leu 


Thr Val Ala Phe Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


Lys 


545 






550 






555 










560 



<210> 39 

<211> 1008 

<212> DNA 

<213> homo sapiens 
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<400> 39 



atgaaacttt 
aaggcaattc 
atgagccaag 
gcaggcttga 
atattggttc 
cgtcttagta 
cagtacgaca 
aatgaaaaat 
aaacgaaagc 
agagcaagaa 
tttgagacag 
tacggcacaa 
gatgttcagc 
tttataaagc 
tcaagcagag 
attaaatctg 
aatgatgacc 



tcttccagat 
catgtaagga 
atgatgcaac 
tcccctcaaa 
agcccctgaa 
gaaaagataa 
cagctgacgt 
acagactcgt 
tgctgatcag 
gaagccagga 
atgtacaaaa 
gtatagactc 
ctcatacagt 
ctccatcaat 
atgaccaagg 
cacagataat 
tcactgtggc 



tgtcttggtt 
tgacacccag 
gagtgatggt 
taacaagttt 
agttcggtct 
gaagcattta 
agagcgtttg 
tgctgcaaaa 
ggaaagtcaa 
attcaaaaaa 



gtttatcaaa 
agctgggctt 
ttggtggcaa 
gcatttccag 
agtttccaac 
gaaaacaaat 
acccacacac 



gccctctttg actataatcc taatgaggat 
tctttcaaaa agggagatat tcttcagatt 
gcgaaacacg aagctgatgc caaccccagg 
gaaaggagat tggctttgag acgaccagaa 
aggaaatcat ctggttttag aagaagtttt 
aaatccatgt atgaatgcaa gaagagtgat 
gaagaagtga caccgtatcg gcgacaaact 
ggtcccgtgg gagtagggct gaatgaactg 
cactatggcg tgacagtgcc ccataccacc 
gttgaataca ttttcatttc caagcatttg 
attgaatatg gagaatataa aaacaactac 
gtccttgcta aaaacaaagt ttgtttgttg 
aggacactag aatttaagcc ctatgtgata 
agagaaacaa gaaaaaatgc aaagattatt 
cccttcacag aagaagattt tcaagaaatg 
tatggtcatc tttttgacaa aattataata 
aaaaaaaaaa aaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1008 



<210> 40 
<211> 336 
<212> PRT • 
<213> homo sapiens 

<400> 40 

Met Lys Leu Phe Phe Gin Met Phe lie Lys Ala Leu Phe Asp Tyr Asn 

15 10 15 

Pro Asn Glu Asp Lys Ala lie Pro Cys Lys Glu Ala Gly Leu Ser Phe 

20 .25 30 

Lys Lys Gly Asp lie Leu Gin lie Met Ser Gin Asp Asp Ala Thr Trp 

35 40 45 

Trp Gin Ala Lys His Glu Ala Asp Ala Asn Pro Arg Ala Gly Leu He 

50 55 ' 60 

Pro Ser Lys His Phe Gin Glu Arg Arg Leu Ala Leu Arg Arg Pro Glu 
65 70 75 80 

He Leu Val Gin Pro Leu Lys Val Ser Asn Arg Lys Ser Ser Gly Phe 

85 90 95 

Arg Arg Ser Phe Arg Leu Ser Arg Lys Asp Lys Lys Thr Asn Lys Ser 

100 105 110 

Met Tyr Glu Cys Lys Lys Ser Asp Gin Tyr Asp Thr Ala Asp Val Pro 

115 ' 120 125 

Thr Tyr Glu Glu Val Thr Pro Tyr Arg Arg Gin Thr Asn Glu Lys Tyr 

130 ■ 135 140 

Arg Leu Val Val Leu Val Gly Pro Val Gly Val Gly Leu Asn Glu Leu 
145 150 155 160 

Lys Arg Lys Leu Leu He Ser Asp Thr Gin His Tyr Gly Val Thr Val 

165 170 175 

Pro His Thr Thr Arg Ala Arg Arg Ser Gin Glu Ser Asp Gly Val Glu 

180 185 190 

Tyr He Phe He Ser Lys His Leu Phe Glu Thr Asp Val Gin Asn Asn 

195 200 205 

Lys Phe He Glu Tyr Gly Glu Tyr Lys Asn Asn Tyr Tyr Gly Thr Ser 

210 215 220 

He Asp Ser Val Arg Ser Val Leu Ala Lys Asn Lys Val Cys Leu Leu 
225 230 -235 240 

Asp Val Gin Pro His Thr Val Lys His Leu Arg Thr Leu Glu Phe Lys 
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Thr Arg Lys Asn Ala Lys He He Ser Ser Arg 



Pro Tyr Val He Phe He Lys Pro Pro Ser He 



275 280 



260 265 



245 250 



255 

Glu Arg Leu Arg Glu 
270 

Asp Asp Gin Gly Ala 
285 



Ala Lys Pro Phe Thr Glu Glu Asp Phe Gin Glu 



290 295 



Met He Lys Ser Ala 
300 



Gin He Met Glu Ser Gin Tyr Gly His Leu Phe 
305 310 315 

Asn Asp Asp Leu Thr Val Ala Phe Lys Lys Lys 



325 330 



Asp Lys He He He 
320 

Lys Lys Lys Lys Lys 
335 



<210> 41 
<211> 636 
<212> DNA 

<213> homo sapiens 
<400> 41 

atgtgctgcc caaagactgc ttgcagaggt cccgtgggag tagggctgaa tgaactgaaa 60 

cgaaagctgc tgatcagtga cacccagcac tatggcgtga cagtgcccca taccaccaga 120 

gcaagaagaa gccaggagag tgatggtgtt gaatacattt tcatttccaa gcatttgttt 180 

gagacagatg tacaaaataa caagtttatt gaatatggag aatataaaaa caactactac 240 

ggcacaagta tagactcagt tcggtctgtc cttgctaaaa acaaagtttg tttgttggat 300 

gttcagcctc atacagtgaa gcatttaagg acactagaat ttaagcccta tgtgatattt 360 

ataaagcctc catcaataga gcgtttgaga gaaacaagaa aaaatgcaaa gattatttca 420 

agcagagatg accaaggtgc tgcaaaaccc ttcacagaag aagattttca agaaatgatt 480 

aaatctgcac agataatgga aagtcaatat ggtcatcttt ttgacaaaat tataataaat 540 

gatgacctca ctgtggcatt caatgagctc aaaacaactt ttgacaaatt agagacagag 600 

acccattggg tgccagtgag ctggttacat tcataa 636 

<210> 42 
<211> 211 
<212> PRT 

<213> homo sapiens 



<400> 42 



Met 


Cys 


Cys 


Pro 


Lys Thr Ala 


Cys 


Arg 


Gly 


Pro 


Val 


Gly 


val 


Gly 


Leu 


1 








5 






10 










15 




Asn 


Glu 


Leu 


Lys 


Arg Lys Leu 


Leu 


He 


Ser 


Asp 


Thr 


Gin 


His 


Tyr 


Gly 








20 






25 










30 






Val 


Thr 


Val 


Pro 


His Thr Thr 


Arg 


Ala 


Arg 


Arg 


Ser 


Gin 


Glu 


Ser 


Asp 






35 






40 










45 








Gly 


Val 


Glu 


Tyr 


He Phe He 


Ser 


Lys 


His 


Leu 


Phe 


Glu 


Thr 


Asp 


Val 




50 






55 










60 










Gin 


Asn 


Asn 


Lys 


Phe He Glu 


Tyr 


Gly 


Glu 


Tyr 


Lys 


Asn 


Asn 


Tyr 


Tyr 


65" 








70 








75 










80 


Gly 


Thr 


Ser 


He 


Asp Ser Val 


Arg 


Ser 


Val 


Leu 


Ala 


Lys 


Asn 


Lys 


Val 










85 






90 










95 




Cys 


Leu 


Leu 


Asp 


Val Gin Pro 


His 


Thr 


Val 


Lys 


His 


Leu 


Arg 


Thr 


Leu 








100 






105 










110 






Glu 


Phe 


Lys 


Pro 


Tyr Val He 


Phe 


He 


Lys 


Pro 


Pro 


Ser 


He 


Glu 


Arg 






115 






120 










125 








Leu 


Arg 


Glu 


Thr 


Arg Lys Asn 


Ala 


Lys 


He 


He 


Ser 


Ser 


Arg 


Asp 


Asp 




130 






135 










140 










Gin 


Gly 


Ala 


Ala 


Lys Pro Phe 


Thr 


Glu 


Glu 


Asp 


Phe 


Gin 


Glu 


Met 


He 



145 150 155 160 
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Lys Ser Ala Gin lie Met Glu Ser Gin Tyr Gly His Leu Phe Asp Lys 

165 170 175 

lie He He Asn Asp Asp Leu Thr Val Ala Phe Asn Glu Leu Lys Thr 

180 185 190 

Thr Phe Asp Lys Leu Glu Thr Glu Thr His Trp Val Pro Val Ser Trp 

195 200 205 

Leu His Ser 
210 



<210> 43 

<211> 723 

<212> DNA 

<213> homo sapiens 

<400> 43 

atgtatgaat gcaagaagag tgatcagtac gacacagctg acgtacccac atacgaagaa 60 

gtgacaccgt atcggcgaca aactaatgaa aaatacagac tcgttgtctt ggttggtccc 120 

gtgggagtag ggctgaatga actgaaacga aagctgctga tcagtgacac ccagcactat 180 

ggcgtgacag tgccccatac caccagagca agaagaagcc aggagagtga tggtgttgaa 240 

tacattttca tttccaagca tttgtttgag acagatgtac aaaataacaa gtttattgaa 300 

tatggagaat ataaaaacaa ctactacggc acaagtatag actcagttcg gtctgtcctt 360 

gctaaaaaca aagtttgttt gttggatgtt cagcctcata cagtgaagca tttaaggaca 420 

ctagaattta agccctatgt gatatttata aagcctccat caatagagcg tttgagagaa 480 

acaagaaaaa atgcaaagat tatttcaagc agagatgacc aaggtgctgc aaaacccttc 540 

acagaagaag attttcaaga aatgattaaa tctgcacaga taatggaaag tcaatatggt 600 

catctttttg acaaaattat aataaatgat gacctcactg tggcattcaa tgagctcaaa 660 

acaacttttg acaaattaga gacagagacc cattgggtgc cagtgagctg gttacattca 720 

taa 723 

<210> 44 
<211> 240 
<212> PRT 

<213> homo sapiens 



<400> 44 



Met 


Tyr 


Glu 


Cys 


Lys Lys Ser 


Asp 


Gin 


Tyr 


Asp 


Thr 


Ala 


Asp Val Pro 


1 








5 






10 








15 


Thr 


Tyr 


Glu 


Glu 


Val Thr Pro 


Tyr 


Arg 


Arg 


Gin 


Thr 


Asn 


Glu Lys Tyr 








20 






25 










30 


Arg 


Leu 


Val 


Val 


Leu Val Gly 


Pro 


Val 


Gly 


Val 


Gly 


Leu 


Asn Glu Leu 






35 






40 










45 




Lys 


Arg 


Lys 


Leu 


Leu He Ser 


Asp 


Thr 


Gin 


His 


Tyr 


Gly 


Val Thr Val 




50 






55 










60 






Pro 


His 


Thr 


Thr 


Arg Ala Arg 


Arg 


Ser 


Gin 


Glu 


Ser 


Asp 


Gly Val Glu 


65 








70 








75 






80 


Tyr 


He 


Phe 


He 


Ser Lys His 


Leu 


Phe 


Glu 


Thr 


Asp 


Val 


Gin Asn Asn 










85 






90 








95 


Lys 


Phe 


He 


Glu 


Tyr Gly Glu 


Tyr 


Lys 


Asn 


Asn 


Tyr 


Tyr 


Gly Thr Ser 








100 






105 










110 


lie 


Asp 


Ser 


Val 


Arg Ser Val 


Leu 


Ala 


Lys 


Asn 


Lys 


Val 


Cys Leu Leu 






115 






120 










125 




Asp 


Val 


Gin 


Pro 


His Thr Val 


Lys 


His 


Leu 


Arg 


Thr 


Leu 


Glu Phe Lys 




130 






135 










140 






Pro 


Tyr 


Val 


He 


Phe He Lys 


Pro 


Pro 


Ser 


He 


Glu 


Arg 


Leu Arg Glu 


145 








150 








155 






160 


Thr 


Arg 


Lys 


Asn 


Ala Lys He 


He 


Ser 


Ser 


Arg 


Asp 


Asp 


Gin Gly Ala 
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165 170 175 

Ala Lys Pro Phe Thr Glu Glu Asp Phe Gin Glu Met lie Lys Ser Ala 

180 185 190 

Gin He Met Glu Ser Gin Tyr Gly His Leu Phe Asp Lys He He He 

195 200 205 

Asn Asp Asp Leu Thr Val Ala Phe Asn Glu Leu Lys Thr Thr Phe Asp 

210 215 220 

Lys Leu Glu Thr Glu Thr His Trp Val Pro Val Ser Trp Leu His Ser 
225 230 235 240 



<210> 45 

<211> 1731 

<212> DNA 

<213> homo sapiens 



<400> 45 

atgccagctt tgtcaacggg atctgggagt gacactggtc tgtatgagct gttggctgct 60 

ctgccagccc agctgcagcc acatgtggat agccaggaag acctgacctt cctctgggat 120 

atgtttggtg aaaaaagcct gcattcattg gtaaagattc atgaaaaact acactactat 180 

gagaagcaga gtccggtgcc cattctccat ggtgcggcgg ccttggccga tgatctggcc 240 

gaagagcttc agaacaagcc attaaacagt gagatcagag agctgttgaa actactgtca 300 

aaacccaatg tgaaggcttt gctctctgta catgatactg tggctcagaa gaattacgac 360 

ccagtgttgc ctcctatgcc tgaagatatt gacgatgagg aagactcagt aaaaataatc 420 

cgtctggtca aaaatagaga accactggga gctaccatta agaaggatga acagaccggg 480 

gcgatcattg tggccagaat catgagagga ggagctgcag atagaagtgg tcttattcat 540 

gttggtgatg aacttaggga agtcaacggg ataccagtgg aggataaaag gcctgaggaa 600 

ataatacaga ttttggctca gtctcaggga gcaattacat ttaagattat acccggcagc 660 

aaagaggaga caccatcaaa agaaggcaag atgtttatca aagccctctt tgactataat 720 

cctaatgagg ataaggcaat tccatgtaag gaagctgggc tttctttcaa aaagggagat 780 

attcttcaga ttatgagcca agatgatgca acttggtggc aagcgaaaca cgaagctgat 840 

gccaacccca gggcaggctt gatcccctca aagcatttcc aggaaaggag attggctttg 900 

agacgaccag aaatattggt tcagcccctg aaagtttcca acaggaaatc atctggtttt 960 

agaagaagtt ttcgtcttag tagaa'aagat aagaaaacaa ataaatccat gtatgaatgc. 1020 

aagaagagtg atcagtacga cacagctgac gtacccacat acgaagaagt gacaccgtat 1080 

cggcgacaaa ctaatgaaaa atacagactc gttgtcttgg ttggtcccgt gggagtaggg 1140 

ctgaatgaac tgaaacgaaa gctgctgatc agtgacaccc agcactatgg cgtgacagtg 1200 

ccccatacca ccagagcaag aagaagccag gagagtgatg gtgttgaata cattttcatt 1260 

tccaagcatt tgtttgagac agatgtacaa aataacaagt ttattgaata tggagaatat 1320 

aaaaacaact actacggcac aagtatagac tcagttcggt ctgtccttgc taaaaacaaa 1380 

gtttgtttgt tggatgttca gcctcataca gtgaagcatt taaggacact agaatttaag 1440 

ccctatgtga tatttataaa gcctccatca atagagcgtt tgagagaaac aagaaaaaat 1500 

gcaaagatta tttcaagcag agatgaccaa ggtgctgcaa aacccttcac agaagaagat 1560 

tttcaagaaa tgattaaatc tgcacagata atggaaagtc aatatggtca tctttttgac 1620 

aaaattataa taaatgatga cctcactgtg gcattcaatg agctcaaaac aacttttgac 1680 

aaattagaga cagagaccca ttgggtgcca gtgagctggt tacattcata a 1731 

<210> 46 
<211> 576 
<212> PRT 

<213> homo sapiens 



<400> 46 

Met Pro Ala Leu Ser Thr Gly Ser Gly Ser Asp Thr Gly Leu Tyr Glu 

15 10 15 

Leu Leu Ala Ala Leu Pro Ala Gin Leu Gin Pro His Val Asp Ser Gin 
20 25 30 
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Glu 


Asp 


Leu 


Thr 


Phe 


Leu 


Trp 


Asp 


Met 


Phe 


Gly 


Glu 


Lys 


Ser 


Leu 


His 






35 










40 










45 








Ser 


Leu 


Val 


Lys 


He 


His 


Glu 


Lys 


Leu 


His 


Tyr 


Tyr 


Glu 


Lys 


Gin 


Ser 




50 










55 










60 










Pro 


Val 


Pro 


He 


Leu 


His 


Gly 


Ala 


Ala 


Ala 


Leu 


Ala 


Asp 


Asp 


Leu 


Ala 


65 










70 










75 










80 


Glu 


Glu 


Leu 


Gin 


Asn 


Lys 


Pro 


Leu 


Asn 


Ser 


Glu 


He 


Arg 


Glu 


Leu 


Leu 










85 










90 










95 




Lys 


Leu 


Leu 


Ser 


Lys 


Pro 


Asn 


Val 


Lys 


Ala 


Leu 


Leu 


Ser 


Val 


His 


Asp 








100 










105 










110 






Thr 


Val 


Ala 


Gin 


Lys 


Asn 


Tyr 


Asp 


Pro 


Val 


Leu 


Pro 


Pro 


Met 


Pro 


Glu 






115 










120 










125 








Asp 


He 


Asp 


Asp 


Glu 


Glu 


Asp 


Ser 


Val 


Lys 


He 


He 


Arg 


Leu 


Val 


Lys 




130 










135 










140 










Asn 


Arg 


Glu 


Pro 


Leu 


Gly 


Ala 


Thr 


He 


Lys 


Lys 


Asp 


Glu 


Gin 


Thr 


Gly 


145 










150 










155 










160 


Ala 


He 


He 


Val 


Ala 


Arg 


He 


Met 


Arg 


Gly 


Gly 


Ala 


Ala 


Asp 


Arg 


Ser 










165 










170 










175 




Gly 


Leu 


He 


His 


Val 


Gly 


Asp 


Glu 


Leu 


Arg 


Glu 


Val 


Asn 


Gly 


He 


Pro 








180 










185 










190 






Val 


Glu 


Asp 


Lys 


Arg 


Pro 


Glu 


XSlu 


lie 


He 


Gin 


He 


Leu 


Ala 


Gin 


Ser 






195 










200 










205 








Gin 


Gly 


Ala 


He 


Thr 


Phe 


Lys 


He 


He 


Pro 


Gly 


Ser 


Lys 


Glu 


Glu 


Thr 




210 










215 










220 










Pro 


Ser 


Lys 


Glu 


Gly 


Lys 


Met 


Phe 


lie 


Lys 


Ala 


Leu 


Phe 


Asp 


Tyr 


Asn 


225 










230 










235 










240 


Pro 


Asn 


Glu 


Asp 


Lys 


Ala 


He 


Pro 


Cys 


Lys 


Glu 


Ala 


Gly 


Leu 


Ser 


Phe 










245 










250 










255 




Lys 


Lys 


Gly 


Asp 


He 


Leu 


Gin 


He 


Met 


Ser 


Gin 


Asp 


Asp 


Ala 


Thr 


Trp 








260 










265 










270 






Trp 


Gin 


Ala 


Lys 


His 


Glu 


Ala 


Asp 


Ala 


Asn 


Pro 


Arg 


Ala 


Gly 


Leu 


He 






275 










280 










285 








Pro 


Ser 


Lys 


His 


Phe 


Gin 


Glu 


Arg 


Arg 


Leu 


Ala 


Leu 


Arg 


Arg 


Pro 


Glu 




290 










295 










300 










He 


Leu 


Val 


Gin 


Pro 


Leu 


Lys 


Val 


Ser 


Asn 


Arg 


Lys 


Ser 


Ser 


Gly 


Phe 


305 










310 










315 










320 


Arg 


Arg 


Ser 


Phe 


Arg 


Leu 


Ser 


Arg 


Lys 


Asp 


Lys 


Lys 


Thr 


Asn 


Lys 


Ser 










325 










330 










335 




Met 


Tyr 


Glu 


Cys 


Lys 


Lys 


Ser 


Asp 


Gin 


Tyr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 








340 










345 










350 






Thr 


Tyr 


Glu 


Glu 


Val 


Thr 


Pro 


Tyr 


Arg 


Arg 


Gin 


Thr 


Asn 


Glu 


Lys 


Tyr 






355 










360 










365 








Arg 


Leu 


Val 


Val 


Leu 


Val 


Gly 


Pro 


Val 


Gly 


Val 


Gly 


Leu 


Asn 


Glu 


Leu 




370 










375 










380 










Lys 


Arg 


Lys 


Leu 


Leu 


He 


Ser 


Asp 


Thr 


Gin 


His 


Tyr 


Gly 


Val 


Thr 


Val 


385 










390 










395 










400 


Pro 


His 


Thr 


Thr 


Arg 


Ala 


Arg 


Arg 


Ser 


Gin 


Glu 


Ser 


Asp 


Gly 


Val 


Glu 










405 










410 










415 




Tyr 


He 


Phe 


He 


Ser 


Lys 


His 


Leu 


Phe 


Glu 


Thr 


Asp 


Val 


Gin 


Asn 


Asn 








420 










425 










430 






Lys 


Phe 


He 


Glu 


Tyr 


Gly 


Glu 


Tyr 


Lys 


Asn 


Asn 


Tyr 


Tyr 


Gly 


Thr 


Ser 






435 










440 










445 








He 


Asp 


Ser 


Val 


Arg 


Ser 


Val 


Leu 


Ala 


Lys 


Asn 


Lys 


Val 


Cys 


Leu 


Leu 




450 










455 










460 










Asp 


Val 


Gin 


Pro 


His 


Thr 


Val 


Lys 


His 


Leu 


Arg 


Thr 


Leu 


Glu 


Phe 


Lys 


465 










470 










.475 










480 
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Pro Tyr Val 


He 


Phe 


He 


Lys Pro 


Pro 


Ser lie Glu Arg 


Leu 


Arg 


Glu 






485 








490 




495 




Thr Arg Lys 


Asn 


Ala 


Lys 


He He 


Ser 


Ser Arg Asp Asp 


Gin 


Gly 


Ala 




500 








505 




510 






Ala Lys Pro 


Phe 


Thr 


Glu 


Glu Asp 


Phe 


Gin Glu Met He 


Lys 


Ser 


Ala 


515 








520 




525 








Gin lie Met 


Glu 


Ser 


Gin 


Tyr Gly 


His 


Leu Phe Asp Lys 


He 


He 


He 


530 








535 ■ 




540 








Asn Asp Asp 


Leu 


Thr 


Val 


Ala Phe 


Asn 


Glu Leu Lys Thr 


Thr 


Phe 


Asp 


545 






550 






. 555 






560 


Lys Leu Glu 


Thr 


Glu 


Thr 


His Trp 


Val 


Pro Val Ser Trp 


Leu 


His 


Ser 



565 570 575 



<210> 47 

<211> 1059 

<212> DNA 

<213> homo sapiens 



<400> 47 

atgaaacttt tcttccagat gtttatcaaa gccctctttg actataatcc taatgaggat 60 

aaggcaattc catgtaagga agctgggctt tctttcaaaa agggagatat tcttcagatt 120 

atgagccaag atgatgcaac ttggtggcaa gcgaaacacg aagctgatgc caaccccagg 180 

gcaggcttga tcccctcaaa gcatttccag gaaaggagat tggctttgag acgaccagaa 240 

atattggttc agcccctgaa agtttccaac aggaaatcat ctggttttag aagaagtttt 300 

cgtcttagta gaaaagataa gaaaacaaat aaatccatgt atgaatgcaa gaagagtgat 360 

cagtacgaca cagctgacgt acccacatac gaagaagtga caccgtatcg gcgacaaact 420 

aatgaaaaat acagactcgt tgtcttggtt ggtcccgtgg gagtagggct gaatgaactg 480 

aaacgaaagc tgctgatcag tgacacccag cactatggcg tgacagtgcc ccataccacc 540 

agagcaagaa gaagccagga gagtgatggt gttgaataca ttttcatttc caagcatttg 600 

tttgagacag atgtacaaaa taacaagttt attgaatatg gagaatataa aaacaactac 660 

tacggcacaa gtatagactc agttgggtct gtccttgcta aaaacaaagt ttgtttgttg 720 

gatgttcagc ctcatacagt gaagcattta aggacactag aatttaagcc ctatgtgata 780 

tttataaagc ctccatcaat agagcgtttg agagaaacaa gaaaaaatgc aaagattatt 840 

tcaagcagag atgaccaagg tgctgcaaaa cccttcacag aagaagattt tcaagaaatg 900 

attaaatctg cacagataat ggaaagtcaa tatggtcatc tttttgacaa aattataata 960 

aatgatgacc tcactgtggc attcaatgag ctcaaaacaa cttttgacaa attagagaca 1020 

gagacccatt gggtgccagt gagctggtta cattcataa 1059 



<210> 48 
<211> 352 
<212> PRT 

<213> homo sapiens 



<400> 48 

Met Lys Leu Phe Phe Gin Met Phe He Lys Ala Leu Phe Asp Tyr Asn 

15 10 15 

Pro Asn Glu Asp Lys Ala He Pro Cys Lys Glu Ala Gly Leu Ser Phe 

20 25 30 

Lys Lys Gly Asp He Leu Gin He Met Ser Gin Asp Asp Ala Thr Trp 

35 40 45 

Trp Gin Ala Lys His Glu Ala Asp Ala Asn Pro Arg Ala Gly Leu He 

50 55 60 

Pro Ser Lys His Phe Gin Glu Arg Arg Leu Ala Leu Arg Arg Pro Glu 
65 70 75 80 

He Leu Val Gin Pro Leu Lys Val Ser Asn Arg Lys Ser Ser Gly Phe 
85 90 95 
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Arg Arg 


Ser 


Phe 


Arg Leu Ser 


Arg Lys 


Asp 


Lys 


Lys 


Thr 


Asn 


Lys 


Ser 






100 




105 










110 






Met Tyr 


Glu 


Cys 


Lys Lys Ser 


Asp Gin 


Tyr 


Asp 


Thr 


Ala 


Asp 


Val 


Pro 




115 






120 








125 








Thr Tyr 


Glu 


Glu 


Val Thr Pro 


Tyr Arg 


Arg 


Gin 


Thr 


Asn 


Glu 


Lys 


Tyr 


130 






135 








140 










Arg Leu 


Val 


Val 


Leu Val Gly 


Pro Val 


Gly 


Val 


Gly 


Leu 


Asn 


Glu 


Leu 


145 






150 






155 










160 


Lys Arg 


Lys 


Leu 


Leu He Ser 


Asp Thr 


Gin 


His 


Tyr 


Gly 


Val 


Thr 


Val 








165 




170 










175 




Pro His 


Thr 


Thr 


Arg Ala Arg 


Arg Ser 


Gin 


Glu 


Ser 


Asp 


Gly 


Val 


Glu 






180 




185 










190 






Tyr lie 


Phe 


He 


Ser Lys His 


Leu Phe 


Glu 


Thr 


Asp 


Val 


Gin 


Asn 


Asn 




195 






200 








205 








Lys Phe 


He 


Glu 


Tyr Gly Glu 


Tyr Lys 


Asn 


Asn 


Tyr 


Tyr 


Gly 


Thr 


Ser 


210 






215 








220 










He Asp 


Ser 


Val 


Arg Ser Val 


Leu Ala 


Lys 


Asn 


Lys 


Val 


Cys 


Leu 


Leu 


225 






230 






235 










240 


Asp Val 


Gin 


Pro 


His Thr Val 


Lys His 


Leu 


Arg 


Thr 


Leu 


Glu 


Phe 


Lys 








245 




250 










255 




Pro Tyr 


Val 


He 


Phe He Lys 


Pro Pro 


Ser 


He 


Glu 


Arq 


Leu 


Arq 


Glu 






260 




265 










270 






Thr Arg 


Lys 


Asn 


Ala Lys He 


lie Ser 


Ser 


Aro 


Asd 


Asp 


Gin 


Glv 


Ala 




275 






280 








285 








Ala Lys 


Pro 


Phe 


Thr Glu Glu 


Asp Phe 


Gin 


Glu 


Met 


lie 


Lys 


Ser 


Ala 


290 






295 








300 










Gin He 


Met 


Glu 


Ser Gin Tyr 


Gly His 


Leu 


Phe 


Asp 


Lys 


He 


lie 


He 


305 






310 






315 










320 


Asn Asp 


Asp 


Leu 


Thr Val Ala 


Phe Asn 


Glu 


Leu 


Lys 


Thr 


Thr 


Phe 


Asp 








325 




330 










335 




Lys' Leu 


Glu 


Thr 


Glu Thr His 


Trp Val 


Pro 


Val 


Ser 


Trp 


Leu 


His 


Ser 






340 




345 










350 







<210> 49 

<211> 1906 

<212> DNA 

<213> homo sapiens 

<400> 49 

tgcccgcgga ccgcggcagc ccagagcaga aacggcttac aaaatataca gatcttggta 60 

gacaacgtgg ctgcaggctg ttgaattgga attccctgtg gctgtccgaa ggcagggtgt 120 

ccggagagcg gtgggctgac ctgttcctac accttgcatc atgccagctt tgtcaacggg 180 

atctgggagt gacactggtc tgtatgagct gttggctgct ctgccagccc agctgcagcc 240 

acatgtggat agccaggaag acctgacctt cctctgggat atgtttggtg aaaaaagcct 300 

gcattcattg gtaaagattc atgaaaaact acactactat gagaagcaga gtccggtgcc 360 

cattctccat ggtgcggcgg ccttggccga tgatctggcc gaagagcttc agaacaagcc 420 

attaaacagt gagatcagag agctgttgaa actactgtca aaacccaatg tgaaggcttt 480 

gctctctgta catgatactg tggctcagaa gaattacgac ccagtgttgc ctcctatgcc 540 

tgaagatatt gacgatgagg aagactcagt aaaaataatc cgtctggtca aaaatagaga 600 

accactggga gctaccatta agaaggatga acagaccggg gcgatcattg tggccagaat 660 

catgagagga ggagctgcag atagaagtgg .tcttattcat gttggtgatg aacttaggga 720 

agtcaacggg ataccagtgg aggataaaag gcctgaggaa ataatacaga ttttggctca 780 

gtctcaggga gcaattacat ttaagattat acccggcagc aaagaggaga caccatcaaa 840 

agaaggcaag atgtttatca aagccctctt tgactataat cctaatgagg ataaggcaat 900 

tccatgtaag gaagctgggc tttctttcaa aaagggagat attcttcaga ttatgagcca 960 

agatgatgca acttggtggc aagcgaaaca cgaagctgat gccaacccca gggcaggctt 1020 
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gatcccctca aagcatttcc aggaaaggag attggctttg agacgaccag aaatattggt 1080 

tcagcccctg aaagtttcca acaggaaatc atctggtttt agaagaagtt ttcgtcttag 1140 

tagaaaagat aagaaaacaa ataaatccat gtatgaatgc aagaagagtg atcagtacga 1200 

cacagctgac gtacccacat acgaagaagt gacaccgtat cggcgacaaa ctaatgaaaa 1260 

atacagactc gttgtcttgg ttggtcccgt gggagtaggg ctgaatgaac tgaaacgaaa 1320 

gctgctgatc agtgacaccc agcactatgg cgtgacagtg ccccatacca ccagagcaag 1380 

aagaagccag gagagtgatg gtgttgaata cattttcatt tccaagcatt tgtttgagac 1440 

agatgtacaa aataacaagt ttattgaata tggagaatat aaaaacaact actacggcac 1500 

aagtatagac tcagttcggt ctgtccttgc taaaaacaaa gtttgtttgt tggatgttca 1560 

gcctcataca gtgaagcatt taaggacact agaatttaag ccctatgtga tatttataaa 1620 

gcctccatca atagagcgtt tgagagaaac aagaaaaaat gcaaagatta tttcaagcag 1680 

agatgaccaa ggtgctgcaa aacccttcac agaagaagat tttcaagaaa tgattaaatc 1740 

tgcacagata atggaaagtc aatatggtca tctttttgac aaaattataa taaatgatga 1800 

cctcactgtg gcattcaatg agctcaaaac aacttttgac aaattagaga cagagaccca 1860 

ttgggtgcca gtgagctggt tacattcata acttaaaaaa aaaaaa 1906 

<210> 50 

<211> 5426 

<212> DNA 

<213> homo sapiens 

<400> 50 

cattcgctcc agggttttgg gaccctaggt tgcggagtcc ttaccctacc ctggcctctc 60 

gagcagttgt ccccataact cggaatctag agccgctgtt gcgaggcagg agcacgtggc 120 

agtcaagtag cttcccagtc ccgaacgccg cccgtcccca ccccgccgtg gccactagca 180 

acgacctctg tgaagttgga gaggcggtaa cggaggcact ccccctgctg caccccgccg 240 

tttctacggg gctcagaaac cagtttgttt gtttcgtcgg ggtagtgtcg acctgtctta 300 

cgggcgtcgc ccgagacagg acggagtcaa acccgtggta tcaactgaag acgagtgtca 360 

ggatgtcatt ttcaaaatgc gggatggtac ctctgcttta ttaagccccg taggaagact 420 

gccacaccta gactgatgct tattagtcat caccgttatt cctactaacg tcctgtgtca 480 

ctgagttttt taaatgtcta gcatatctgt aaagatgcct tagaaaaaga atcatggaga 540 

agtatgttag actacagaag attggagaag gttcatttgg aaaagccatt cttgttaaat 600 

ctacagaaga tggcagacag tatgrtatca aggaaattaa catctcaaga atgtccagta 660 

aagaaagaga agaatcaagg agagaagttg cagtattggc aaacatgaag catccaaata 720 

ttgtccagta tagagaatca tttgaagaaa atggctctct ctacatagta atggattact 780 

gtgagggagg ggatctgttt aagcgaataa atgctcagaa aggcgttttg tttcaagagg 840 

atcagatttt ggactggttt gtacagatat gtttggccct gaaacatgta catgatagaa 900 

aaattcttca tcgagacatt aaatctcaga acatattttt aactaaagat ggaacagtac 960 

aacttggaga ttttggaatt gctagagttc ttaatagtac tgtagagctg gctcgaactt 1020 

gcatagggac cccatactac ttgtcacctg aaatctgtga aaacaaacct tacaataata 1080 

aaagtgacat ttgggctctg gggtgtgtcc tttatgagct gtgtacactt aaacatgctt 1140 

ttgaagctgg cagtatgaaa aacctggtac tgaagataat atctggatct tttccacctg 1200 

tgtctttgca ttattcctat gatctccgca gtttggtgtc tcagttattt aaaagaaatc 1260 

ctagggatag accatcagtc aactccatat tggagaaagg ttttatagcc aaacgcattg 1320 

aaaagtttct ctctcctcag cttattgcag aagaattttg tctaaaaaca ttttcgaagt 1380 

ttggatcaca gcctatacca gctaaaagac cagcttcagg acaaaactcg atttctgtta 1440 

tgcctgctca gaaaattaca aagcctgccg ctaaatatgg aataccttta gcatataaga 1500 

aatatggaga taaaaaatta cacgaaaaga aaccactgca aaaacataaa caggcccatc 1560 

aaactccaga gaagagagtg aatactggag aagaaaggag gaaaatatct gaggaagcag 1620 

caagaaagag aaggotggaa tttattgaaa aagaaaagaa acaaaaggat cagattatta 1680 

gtttaatgaa ggctgaacaa atgaaaaggc aagaaaagga aaggttggaa agaataaata 1740 

gggccaggga acaaggatgg agaaatgtgc taagtgctgg tggaagtggt gaagtaaagg 1800 

ctccttttct gggcagtgga gggactatag ctccatcatc tttttcttct cgaggacagt 1860 

atgaacatta ccatgccatt tttgaccaaa tgcagcaaca aagagcagaa gataatgaag 1920 

ctaaatggaa aagagaaata tatggtcgag gtcttccaga aaggcaaaaa gggcagctag 1980 

ctgtagaaag agctaaacaa gtagaagagt tcctgcagcg aaaacgggaa gctatgcaga 2040 
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ataaagctcg agccgaagga catatggttt atctggcaag actgaggcaa ataagactac * 2100 

agaatttcaa tgagcgccaa cagattaaag ccaaacttcg tggtgaaaag aaagaagcta 2160 

atcattctga aggacaagaa ggaagtgaag aggctgacat gaggcgcaaa aaaatcgaat 2220 

cactgaaggc ccatgcaaat gcacgtgctg ctgtactaaa agaacaacta gaacgaaaga 2280 

gaaaggaggc ttatgagaga gaaaaaaaag tgtgggaaga gcatttggtg gctaaaggag 2340 

ttaagagttc tgatgtttct ccacctttgg gacagcatga aacaggtggc tctccatcaa 2400 

agcaacagat gagatctgtt atttctgtaa cttcagcttt gaaagaagtt ggcgtggaca 2460 

gtagtttaac tgatacccgg gaaacttcag aagagatgca aaagaccaac aatgctattt 2520 

caagtaagcg agaaatactt cgcagattaa atgaaaatct taaagctcaa gaagatgaaa 2580 

aaggaatgca gaatctctct gatacttttg agataaatgt tcatgaagat gccaaagagc 2640 

atgaaaaaga aaaatcagtt tcatctgatc gcaagaagtg ggaggcagga ggtcaacttg 2700 

tgattcctct ggatgagtta acactagata catccttctc tacaactgaa agacatacag 2760 

tgggagaagt tattaaatta ggtcctaatg gatctccaag aagagcctgg gggaaaagtc 2820 

cgacagattc tgttctaaag atacttggag aagctgaact acaacttcag acagaactat 2880 

tagaaaatac aactattaga agtgagattt ctcccgaagg ggaaaagtac aaacccttaa 2940 

ttactggaga aaaaaaagta caatgtattt cacatgaaat aaacccatca gctattgttg 3000 

attctcctgt tgagacaaaa agtcccgagt tcagtgaggc atctccacag atgtcattga 3060 

aactggaagg aaatttagaa gaacctgatg atttggaaac agaaattcta caagagccaa 3120 

gtggaacaaa caaagatgag agcttgccat gcactattac tgatgtgtgg attagtgagg 3180 

aaaaagaaac aaaggaaact cagtcggcag ataggatcac cattcaggaa aatgaagttt 3240 

ctgaagatgg agtctcgagt actgtggacc aacttagtga cattcatata gagcctggaa 3300 

ccaatgattc tcagcactct aaatgtgatg tagataagtc tgtgcaaccg gaaccatttt 3360 

tccataaggt ggttcattct gaacacttga acttagtccc tcaagttcaa tcagttcagt 3420 

gttcaccaga agaatccttt gcatttcgat ctcactcgca tttaccacca aaaaataaaa 3480 

acaagaattc cttgctgatt ggactttcaa ctggtctgtt tgatgcaaac aacccaaaga 3540 

tgttaaggac atgttcactt ccagatctct caaagctgtt cagaaccctt atggatgttc 3600 

ccaccgtagg agatgttcgt caagacaatc ttgaaataga tgaaattaaa gatgaaaaca 3660 

ttaaagaagg accttctgat tctgaagaca ttgtgtttga agaaactgac acagatttac 3720 

aagagctgca ggcctcgatg gaacagttac ttagggaaca acctggtgaa gaatacagtg 3780 

aagaagaaga gtcagtcttg aagaacagtg atgtggagcc aactgcaaat gggacagatg 3840 

tggcagatga agatgacaat cccagtagtg aaagtgccct gaacgaagaa .tggcactcag 3900 

ataacagtga tggtgaaatt gctagtgaat gtgaatgcga tagtgtcttt aaccatttag 3960 

aggaactgag acttcatctg gagcaggaaa tgggctttga aaaattcttt gaggtttatg 4020 

agaaaataaa ggctattcat gaagatgaag atgaaaatat tgaaatttgt tcaaaaatag 4080 

ttcaaaatat tttgggaaat gaacatcagc atctttatgc caagattctt catttagtca 4140 

tggcagatgg agcctaccaa gaagataatg atgaataatc ctcaaaatgt tttttaatcc 4200 

tcaactatat gaaagcattt gaatttggct tatcagaata acaagcttca gtgggaaata 4260 

cagcaattat ttatttaaaa aatcagattt aagatggact ttcttattgc atgaaaaaga 4320 

tggagaaaca tgccattttt caatgaagat tctaatattt tatctatttt gttcattgaa 4380 

ttccatggtt aaatctcata aaatatatac tttattaaat catccaacca aagcatagga 4440 

aacattgacc cagaacctga cttaatggtt ttgaagattt actatgcaat agggtaactt 4500 

tgagtttcag caaatgtctt taggttgaag gaattaccta tgtcatgaag gacctgtctg 4560 

tggtttttca atggagtctt taagcatgat cttttttctg tctagtactt gttttcattc 4620 

tggccagcag ttctacatta aatcaccttg tcaagggctc tgtttacatc tacacatttt 4680 

gaagatgaaa tttttagcct taaagtttat attctcaagt ccttttacaa tcagtgtgtc 4740 

tcctgaacta gcacacaggc tgtagaaaca gtcttagaaa tcattgaaag atttgattat 4800 

gaaagaatag caaaattata tttcttgaca tataaaaagt tggtttaatg cctttatttc 4860 

tctttaagga ccagaaccag gaatactgta tcgaaaaatt agtctgtgga tttaacactg 4920 

acttagcata tagcttaaag ttgctctttt ggtttttaac ttcctccata cataagcttc 4980 

aaggacaata agatgttaaa gaggaggaaa taattatttt tattttgaca ctgtgacagt 5040 

tttggtaact aggatcctag ggagggaaat gtttgcctgt tgaacttctt tctgttatga 5100 

gaggatttag ttaggtcatt aagatgttga tcacacagct tcaatcacaa tatgccaagt 5160 

ataacctggt ttcgttagag gtgtctacag tccagatgtt cttcgtaata aaagcaaagt 5220 

ttttgaacct ctgagtccaa agcaggctgg ttggcataat atgtaatttg aaaaataaaa 5280 

tcttatcttg cagcactatc agtatgttga atttattatg tatattattt ctaatatccg 5340 

aaactaaata cttgattttt taatatgtgt gtttatttta tgatattgct attaaatttt 5400 
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tattatccaa aaaaaaaaaa aaaaaa 
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